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HS^ Al 71520-21 532 * AI0I *IEI OKJie-iDfl 18-19 
0fc?ID*XI 

l!g^A|71520-CB652* AltNOI-^IHI 10-230lk?(H|o^4202 
0}A|tf7|fi3 

I'B^AI 7F520-33333?h3I2yi7l S71S713-20-9 
71S0H?kd 

gg^a£6l 1 -002B?X| AlhfSi 1-1 -1 50 
(74) CHSI2J 413©. 0|£d 

(54) W S^gg > 

3'-^B E= 3--SB*0|j5B5El= £IS*fgai£EIE! &>E 71 Oil £12 ME|I2^MBII£E|E = EhOICH , 2) 

e^i&hoiwi a 4ji oi§ ssi »b ona meioieiwii A*s*ior ate S3 tH/+g 3SS a ^013 
— s g^Ai?i& wr, ^ nog is ggiiaj^Eiomi-JHAi swocan); 471 xntioi 
§^ sss asst= an; 471 e*nff»* Mmo\ 53 *nd§ siashs as; 31 e g% 

OflAI A1£E|£ 7ID1ID4 1 #E|H*fiai2E|= EElOIDi . 
3AI/J 

b a^-sm mokhiai nam a§si-= sra a saset sowbai dnai tigsfe 

S^tHI 5ft> 3S0ID. 3t!£SA|. tUttfi §3jAI?lb a 252S &aoi| 2J4H 2gS1= 

etraoia-. 

DNA ttSS S*H*0tSJ 3?(HIAI DSF&J- ^£3 AlgSEh #£i:n*#ai£EIE2l- ITS BiH DNA2| 
Q&m JiTtti CH^MSJ DNA DNA SEICMEWI1 A1g*fe 243 CHI 4=tSE!Q. »B 

°J Ml£ 01* m*\ M 4.683.195 2, 731 4,683,2022. a 4,800.1592011 tfUfl 7IXBS 8t«± SilBf 
S(PCR)0ID. ED€ 011= (Trends In Biotechnology, 10: 146-152(1992))0il 7IXBS, PCR &>B 3! ^23A1 
24 Pm°i HHtfS! ^SAhPCR gffflOIQ. 47I-3SS S^2J 2|SB ONA E= RNAS^Ef S^2| 

CH&OI S^AIl * SiSJEr. 

471 a as dna tts otis ss , 3ephs q»aa arson °jse ^tsaci-. 3&?ii= ag-iisis 

ONAM £)g-4Ee!ES SBEI(e«)AI?l^ E0B. =1^-— S?SHCHI EEHDIDIg OIWEiefe 9! =£101 
DIS^EI 4 f S5| imaE (complementary strand)© tKj(dS)A|?| 54 2| CH40I E|= §^AI7I 
= EPIOID. Ezh 'AIS PCR(shrttle PCR) S SAIHS. 3EWI5 2E.KKI, g SSt!" SE0BA1 EE10ID1 

e cnygm= epi a d§- e?iie ^asi= biss Atmsioi ireis ^atcK PCR 

hosaizensen' (Recent advances in PCR metholcgy: Basic methodology and it's application), 
Tanpakushltsu Kakusan Kouso, Bessatsu, (Protein, Nucleic Acid and Enzyme, Supplement), 4I(5):425- 
428(1996)). 

1989fe3. 6*1 14^00 S?HS ^« Bl 320,303 SOU 7IXHB EI7K3ffll S4HB.>g( I Igase chain 

reatlon(LCR)) E£ St! (PCR Protocols, Academic Press Inc., 1990, pp. 245-252)011 7IXHS SAh 
Alig|(transcripticn-based amplication system(TAS))g A1€W ^ ^Eh. 4^71 223 47H2J 

e^ aioi^b 9\t* sai ewe xiaAi?i7i 9i»a a TfisoiiAi &mm 

0121 »BB S.^AI?I^ 311 1ES ttQ. ^71 7l«ia ti^ ©01 &SS SEOB 2J*H X-flt^l7l UHSOt) » 
€ AI^SS §3^ # E= A«|g# AhgSKJ) ^ElOiOt ^Q. 

CDEiAi, Sf7| AiaW g*|£| SEg g^SI 4= SiB U712J 1 W0I1E1 

(thermal cycler)2J A1§# tJQi' Etf, ^7H E= 37HSJ 0HSS 2£S SE1 5SS17I 

*l^ AIZK1 m&S. *jCK AIOII 4=0fl bieOSKM (esTUIEIS AI3S S7tt!0. 

471 S^IS© *B§817| *I»B SS01IAI 4=tSi ^ 2i= «4+ &B0I 3HWEISO. H2J (MIS- JP-B 7- 
1147182011 7 1 WIS ^egjc S^(SDA) ^a, AHI^ IB (self -sustained sequence repl lcalotn(3SR)) 

mm m*\ m 2650159 son 7ixbs tt^Aia 7i* §^(nasba) sai-ohth s«s 

(transcript ldn-<nedlated ampl if icet ion(TMA)) m«\ M 2710159S0H 71 WIS QBEIl£l?|Om 

(repl lease) *g& a OR mt\ M 5,824,517 S, W0 99/09211, W0 95/25180 a WO 99/49081 Of! 7IMS EF 
SPEJ 7K^f SDA Stll 5tJt)CK M£|H*T#ai£EIE£) §^ £43 t.^ a v gS DR Wl 5,916,777 
2011 71 XB El 01 SE1. §£. tBtf §^ E= g£l2*rSE|ISEIEe| £f-g gfasj ahgOflAf =a0|CHSi?Ef2| 
dS a/E= EE|0|Die^E12| dSaOB ^tSEI= 5E10P2J £11?-— M?H E Aig I!j A1§)0il 

si oiysis gsoBAi ej^mioids e^e stwsoiAi §aioii ^aao. 

t»<^ SSSOBAI, SDA »10| DNAS SI §3 £3 =^A|7I^ A|^&'2| *! MOID. SDA 

91-2 



^2003-0036707 

dna gsiBEWfl a Mi* 22E*TgciiorHiii mbum qs ^mshei *iss r oi isisoiiAi aii (a 

H°J #S3| ^M?HE)e §^AI?|£ SSOICr. #71 S^g 47H2J EEIOICH 1 Sfig SH2, 0|§ 

2?H= Htf ^SfclMOrHICHI CHtr B3 S*!*rE§ SWOEICHOt t!Cr. 01 grBS DNA1 [HIr££ 

tf#Sr7| 7I3SAI Q^B H'«*A|EI£ffi!IS£l£ lE15^10IM2i Argil gS£ to. S«a 01 
^A|EIM»EI2EIE--Easii|0|E2| MS a-*l*|2|. eitf 3g£| #± SAW S SAr(S)£ «SS (a 

-s) ai^AiEiaia^EiE sas^iioimoiCK oat S3, seat- aiss si*b #7i etst^ 

(rout inely) 435«r= 3?. BttS a^A|EJfiiiEB£EJE ME|3^ffllO|M2| A^S r SSS diaS^M 
(running cost) 5*11= £2|tO. Eth MIS <13, Hfer S± BE &CIS( restrict I on enzyme fragment 
length Polymorphism(RELP)) S3AI, B ITSOflAI (a-S) ajgA|£|Stlc1l£EIE2r. ITS *rilcil2 
EIE# S^S! DNA BEOfl #SA|g£SW Hit? Sil ArgSrOI S^S ONA BEe SBSfe 21 48Sf 
W 4 2iCr. 

□15} *«| HI. 5,824,517 SOU 7IHIS drEr 1T£ 7H£f SDA RNA a DMAS ^gEIH 14 fi^SAI 

DNAPh SjCHE 'S'-arSOl ^?S« ?f= ?IDB£f# EErOIDI S Ar§Sr= DNA tfB'OID. WO 

99/09211011 7IHia br£r US SDA &>ES 5:-S5St!2)(Protrudlng) B(end)p Hl£§r= Wtt £±21 
Argil ifiS tO. WO 95/25180011 7IXHS 7Hifa SDA »BS SjOlE EEI0ID12I Alll IfiS 

CD". WO 99/49081CHI 7IHia ?HSfS SDA ^s.sjCHE 2g|2J EElOIDi a 3CHE SU2J ettB DflgAI 
Eiaeai^ElE ee|SAffliO|E2| Ar gil Sas tia. t*E„ OR ««| HI 5,916,7?7£0|| 7UBa gEIH 
*H&II2EIE »i!S 3'-SB(HI EIS^MEHSEIES £ErOIDi M Arg*rOI ONAft ^*r2. 5 
BhOICH B ArgSKfl S1AI9IH, SEKJIDt-dSB ±E2!E§2| 5EI-0ID) SI £!Sa £M?HE AKJI 

on aiE^eeflomis tj(nick)s assroi use ssism, ^iktitQ nAte»pi = 

ErOIDft tl^Sfe 2L& SSMLtlv B BTSOHAi ^§ Al^aSS^. £EhO|D1il tfEItt § S« 
(HI QI-AI OiyB«K)t EEKIIOie XBAISSfe" 2101 gfiSO. E€r- WO 00/280280)1 ^IXHEICH 2!^ ^ = -0H 
?H MS S^eddop-medleited Isothermal Ampl If icatih(LAIf ))S S^S ?|«B 47H2I EEmiOlg gflS 

*m a^sioi s^a to e.^s bpis ?>= dna 

OIQ. 

#7i 7wa bh£h sol. s#si ss-.«ii# i. v es 013*1 QSf& sale sta. [dsiai, sis 

SSblie 45<i+g g^A|?|= WB0I1 21 SB SSSftJSIHS DNA BE© 4=^8 he 2J0I S^EIH Si 

O. 

e ^921 ^S)S SlfHIEh gEIUfeSEIfiEIE. 5EK3I0JS M§5r= DNA ^SSOtl 2|S« USES 4SM§ 

tn>+g wmtm §^ai?i^ 4»if# .s^Ai?ie #71 si*b saia beb assfe 

SS, #71 g^B S Ol ^Sl Area ?I01IB> §EIIl*TSai£E|E =EIOICHM Ar§orOI t«iM « 

3'-ws*oii ?iash= EievrMai2EiE# ?m 9ms #Eij2^Mai2EiE hekdidi, ^s^eaiowi ai 

DNA SEJDIErWiSI SSI01I. »«21 CN#0l El= DNA S^AIS ^1 7H^*KW ^SrSD. ttrErAl, 

e ^SS a^EiaQ. S ?|0IIEr MEIH^eSflSElE EErOIDI 7r A r #EI= Wi*m §^A|?|= W 

aolH & SAUA101IA1 ICAN( Isothermal and Chimeric primer-Initiate Amplification of Nucleic acids) 
goa 3gaQ. 

e ss2j si iss 

(a) ^S°SAI DI^AIEIMttBMSEIE g£l5±!IOIE, ^MSSE XI » ^ ONA MEIDjEr 

HI, S10IE t\USi EEWID1 SI RNase Hg SSmOl Sfg StMS HI5§rH(017IOIIAI EEHHIOf^ 

SAI t|6f2J *rg£||SE|E AfgOII ^15(os #S2j0la2 3'-BB E= S'-S-E^OB 9IXIofe £IS*eai 

2eie a m^AiEia^ai^EiE a ^iai£EiE suns. 3ses^ei <yaia= =ai s)oie 

61-U 5*J*r= ?IO)|ErS gEIH^eeBSElE ^ErOIDIOICr); 

AI^SB ye Si^es 2!31HI0|£5AI?| ««A|?|^ 2!# 3trS r £ ifl^l 

a^tHi str 201a. 

S SfSSI HI 2 ss 

(a) S«£SAltBtfl tS^2| *r§aSE|E AiKHI g§2jo g ^asja. *!01E 8rU2| HErOIOi » DNA 
MEIOlErHIS. SjEISIOI ?«0fl #asj3 HE|0|CH-i!§S ^e^hhI fe^SrH Qg-ilSE tBtfl tr 
#8rH(pi7l0flA| ••-SEHJIOie ^SSSAI .«5<y2J ^Ma^ElE AfgOB ^sjOQ 3- -Be 5 
= 3"-Ba*0| *l«8r= EI!S*r#E||2EIE S CB ^A| E| firrMSI 2E|E a ^Sa^ElE SAWflS 
□SSS^EI d^Eie 2{Of£ s r L f SSS^ 5|DBErS gEI2^#ai2EIE SErOIOfOIQ); 

(b) RNase H2J ^XBSKHI iMgjE t\B tt^S ^ DNA #EID|ErHlM Arg*HDI S BTIIOBAI 4^a ?S 
2SAI PM-iM?SE tltfOtl #eajo|.^.gai2E|E AISS dSA|?|IlJ 

(c) ?S«SAI &74I (b)OilAI 4^*1- Qg-±g2!E tl!d# EW(b)0flA| E r A| Ar§8fe 5t^*^ t« 

ihg §^ai?is ygofl St* aoich. 
e &S2j hi 3 

(a) ^«»SA| *»£!# *«ih2| WMEH^EIE AIS0II #as)oj a)0)E sm°j SEHJIDI a DNA 

PEICUErHIS »E|8|0J $m\ #asjoi sgoiCH-tiSS ^^SliEl ^3rJ3(OI7IOflA| «EF0ID1S 

nt*Si ttMBBSEIE AH a (Ml ^§Sj©s #£30112 3'-HB E= 3--aB^0|| *|*I«H2 El Shi 

ai^EiE a ai^AiEia^dasEiE a ^sa^EiE saws ng«s^Ei ^ajEie am sioi 
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' ") 
E sUf 5^5fe ?|Dl)BhS #EjH*iaiEE|E SEHD|D|0|D); 

(b) RNase H2J SXS8KHI ±MgHE *IB &g§ 3fe DNA ftEIDISHV* A^stOI 2 KNW/d ?S 
2S/d ag-±MfflE:4HtMH|.#Saie! t^SIEEIE -AIS* dSAIS i§LHE *|£hA|?|H XI fig 
SHE S! Q«-£5B£*£MitHfftKib 

(c) (b)OjlA) £TO Qg r ^MS!E tfiifg B*l(b)(HIA| QAI Alf SHI; 

(d) ?«E2A| B?fl (b)OflAi MSB ±E2!EM B71I (b)OIIAi AhSS 221- gOIS 5<0iE «m°| 
EEIGIDI 2 DNA MEIDiEWS *|E|SI-0| *IShS ^MfHEOfl gasjoj 5£l-0|CH-d§a £M§!E1 t^^Sh 

iuwmm =Ehoioj s «sa £m?he°i *riai2EiE aikhi busies gssioia 3 --ire e= 
3J-bb£oii Eie*r#ai2EiE a. a*Aieig*«Ei2Ei£ 2 sgaaEiE saws 9«a □ 
sss^ei aojas ae sioie su s«m= bts mohai ajss aois ?iniEta #eih^i 

(e) RNase HS| ©q|*KHI — M?i!E *|& gfe ONA gEIDIE^l MgSM 2 BWOSAI 45 B 4§ 
ESAI DM-iM?HE tS^Ofl ^SaiS! *rBai2EIE Alflff >JS^A|5q iMSSE M»AI?I2 XISB ±M 
SSE a QM-^MSjE tJSSUl; 

(f) ^«E£A| B^ (e>OflA| $mti QM-^MgHE 4|tfg B?0 (e)Oi|A) QA| Afg8fe 211 Stm= 

§s*ai?i= 'mm 2010. 

g 1?S2| n 1 a «| 2 30IIA1, i§SE XJS- Sfgt DNA lE|OiEK«sOg DNA #eioie^s \\m 
4 2JQ. 

e srssi 3i 4 as 

(a) Qi-igSlE tfl^+g Qi-iiaE t»£»£| 2| BESSES! ^MaiEElE A)g2|- 



Oil &I|S;©S gSSjOIIl 3'-BB E= 3'.-BE!*0l 9\*\tH£ £ia*T#aiEEIE 2 IHRAIEIS*T#aiE 

eie a *gai£EiE sawhs 72s hies^ei -aeia^ 21 sioie *m- mt8\= ?khiehs ma 

HVrgOiaElE SEHDICHOID); 

(b) B71I (a)0U1 45tf EEHDIOi-dJSS ^MgjES QM-^EejjE £|S*#ai2E|Ee 
3Etm= SIXIOIIAI SSEtraEliprag 1B8G; 

(c) B« (b)CHIA| EEHDIDtrfclSB ii&!E?f BBS E|g-±saE *«d£| ^ =£^1101 >=!$|°| 

3'-&bss^h ^MgjE xib ase dna gEioewe Aigsioi ?«o» g-aajoi *gaiEEiE 
Mmm i!§Ai?i.±M?HE xi&ai?ih ?s 2 =E(oicn-d§a ^m?hes Qg-^EgjE ntm 

$mt= 51m StfSfe 21S §^ SaOfl Btl 20ICK 
S ©S£| Jill 53S. 

(a) ^SESAt ag-^MejE flltfl QB-^MfHE *»i!£J 2J- iS?HE2J ^gEIIEElE All (HI ^l'S| 
ES ^a^°J =7HH| EEI-OIOI S ^Mgjc »«S »fe DNA g£|fflEM13 flEISKJI $«M ^MSl 

a £EwicH-dsa ^MaEg «^*m ais oiysse ^a EEioicH-<ys-a ^meiEe ^«a □ 

M-iEgic *HA^ 4=^sm, 01 7|0| A| ^ EEIOICH = Eia^gaiEEJE, 2 aRAIEia^iaiEElE 2 

*rgai£EiE saws ?sa- a§£ssi mm= sioie «ui'ititi& ^idaehs gEin^-gais 

EIE EEIOIDIOIH. Eia^t.MaiEEIE= 5EK3IDI2J 3"-S9Efe 3'-^B^tHJ 9|»8H1; 

(b) B?ll (a)WIAI 4^ =E|0|CH-i!Sa ^MSjES 7Sa QM-4sM2!E E|M*tM5||EEIE1 

sij8h= A^□|Eg as^iaiohJiiie sjb*hi; 

(c) BTfl (b)QIIAI EEhOO-i!Sa iMffiE^h IBS ag-^egHc w&2\ Zf iEIOIDI ^?|2| 
3'-&BES^E1 ±me!E *|» SSh ^ DNA SEIOIEtHS AlgSFOl ^0)1 ^ffiSjoj ^lejEElE 
Algg dS^AI?) iMSSE *|&AI?m AIS Oiysa =EHDIOI-i!§a ^M!«ES ?«a ai-^saE 

ntm 4=^sh^ 2!m iwir si nt* §^ s^chi sti- soid. 

(a) ^SESAI QM-^ggHc tlJAh# Qg-iiLHE tH^SJ ^Me!E2J ^eai2E|E AlgCHI ^§2) 

«e ^-asiei =7 H 2i eei-oioi a ^m^e «s m&m dna gEioiEras *iei8kii ^-asi 

2J EEWICH-dSa ^eajEg &28W A1S 'OiU90f& ^«a =EKDIDI-dSa iMSHES 7«a □ 
M-^M?HE 4^&Q, 017IOI1AI 2f EEKJIOlb EIS^iaiEElE, 2 QI^AIEia^BaiEElE 2 

*r#aiEEiE. sAWfle 7sa hmes^ei <seia= sioie sh_im stm^ ?khie^ gEinweaiE 

EIE EEHDICHOIU, ElM^gaiEElE^ EE|0ID|£l 3"-gfB E= 3!-©B^(HI 9IS8HI; 

(b) B?0 (a)<HIA1 EEfOIDI-dSa ilSIES DM-^M2!E *flif2J EI2^#aiEEIEl 
Etmi= AK)|S« 2SE*rgaiO}X0S SB8hil: 

(c) BJfl (b)OIIAI SEroiD|-6!Sa ^e?«E7h SSS. Dg-^sejc tg^o, zj. n EW |D| «$|2| 
3--eBot«E| ±eg!E «S ?fe ONA lEIOIEWIg A^g8^□| ?SWI fe^Siej ^laiEElE 
A|g# d^AIS ^MSjE MSAI9I2 ^§ 2 EEKJIOI-dSa ^M?HES 7«a QM-^MSE tSd+ 
2 BM (a)£| ^7H2| =EPD|^ Oiyna MS. CHyga 5«2S 7«a CHe-^MSiE *«di 4=^81 

(d) B7« (c)OIIAI ^7HHJ SEhOIDI7J OiUSS QM-^MSHE t«6»e| 2[ EEKHDI ^9|2| 3*-2B 
ES¥E1 ii^E AIS i&gg DNA gEIOIEHl Al^ShOI ^«(W ^SS|0| ^SaiEElE Alls 
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(e) 9711 (d)0U1 m& ^7H2| OiyDS M?HE mm B7t (d)MA| QAI Affttfe 

2jm sums taire s^ai?i= gnaw aoio. 

B a"S2J 731 7 as 

(a) ^SSSAI Qm-±E.&£ nam QM-^MSJE «l|£!2| >;mzHE£| ^Mfll2E|E AIBOI gliSl 
£g #SS|°! ^7H2J EEKHCH 5! ^ege *» SSI ?fe DNA MEIDtEWS *I£I*HDI ?«0j| #SS| 

2! sEwiDi-dsa ±MeiEi w«se ais oiygsfe.t*£S EEfoiEn-d&s iiass ^aa a 

*Hde 4^©H2, 017101 /d Zj- =EK)OS £IS*riai£EIE, S! ai3AI£|Sirtai2EIE S 

^eai^EiE sakis niss^a was s?che *h_h sme ?im£ks tafias 

EIE =E|O|D)0|I2. £|S*tM2II2EIE= EEK3IDI2J 3'-S0£5 ff-WSMN ?|»oHl; 

(b) 9711 (a)OflAI 4^tt EEKDICH-iJSS ±M2!ES 723 DM-^MgjE 4Sif5| £|S*gai£EIEg 
5*m= AfOIMM a.iE^^aiowii^ ttEWKa; 

(c) 9711 (b)OHAi 4=^9 2EKVDI ^86. ^MS!E^ a S3 Qg-^eSE 4«d2| 2| EEKDICH ¥9|2| 
3'-^9°Me1 iMIHE XI9 ggg ^ DNA gEIOIEffllg AFgfKM ?SWI SSajoj ^-gaiSElE 
Mmm dSAI?) iMSHE *IS-A|?II2 AIM CHySS EEWIOi-dSS! iS?HES 7S=! Ql-ilSIE- 
tSd 5! 978 (a)2J ^7H2| £00(01 71 CHyHS AIS Oiy S3 723 Qg-£MS!E t«#g 

(d) 971 (c)OIIAI 4^9 ^7H2) SEKNDW Oiyg3 t3g-&BB£ 4!|£!S| 2f = £|OIDI ^*I°J 3'-B9 
2.^E\ iM?HE MS SSs 3fe DNA gEICHEIHIg A»S*K)I 3g(M #S*}£i *iai£EIE All© 
dSA|?l ±S@!E XI9AI?|H Stt S SEKMDI-dSa' ±MS!jE£ 7«3 Qg-iMSHE gtfg 

2; 

(e) 9711 (d)OilAI S! EE|OIDI-a§3 ilSES 723 QS-iS!HE *H£»2| £12* Mai 

2eiei strsfe AioiMg esstrgaoras assra; 

AISS i!SAl3l ASS ilH ES ^«S|-= 2# §^AI?I= WttN it! 20ID. 

7S 43 LHAI »l 7S0HAI, RNase H£t 2?EEia*riaiOW-||?f aiE^ajOffllSAI 4 SILK 

RNase \Ui AI-gEI= SI 13 LHXI J$ 7SCHIA1, 01li31ia?IOf gEKDI (Eeoteriohia oo/OS^E12| RNase H. 
A«iaS7K73!»«w/c(7») ^ ^01EI§£S^y21 RNase H. MZMTterm*) ^ ^IEIg^^¥E12J RNase H. 
ulSa^ii: (Pyrococouo) ^ utEI|EI§«g^E1°| RNase W, OF?l£§^^ (Areheoaglobua) ^ a[E||E|§ 
©S^EiSI RNase H K Utelffl:£(Aw///wO ^ a»£)IE|g£S^E12J RNase H7f Ah§l 4* 2^Q. 

Till 13 LH XI *l|.730||A-i, £^ W&Si ^1EII2EIE AI1LH S^AI?I2AF ^*|2| ^mtt BDI2I Oil 
5 200bp OlSKDICh. 

B ^S2| 7JI 13 LHAT XII 73011 CH«IO| *PI SS.^£S UEItf ?|DIIE^ gEIHirgai^ElE EEIOICH 
7F A|g^ 4 SiLH 
aewsf: S'-dNa-Nb-dNc-S" 




^71 ?IDIIE^ 
ilrd ^gaiSEI! 
E02EIE3 HEIOIDi: 

EWICHM s»§tf DNA i!S BfS SEpl/d DNA i!S B»g #tt«!0. 
731 13 LHXI 731 732| ^ B^§S *St!0| EEFOICHCHI OiyB^ ag ^aA|?|^ !§g Sftrtfe Oiy 

g g«HgoiiAi ^slsm ntm ntw ^gaaQE aiichi ^isiss #ssi3 ?ime^ gEin^g 

M£E|E IeJoIDIOII OiyHAI?!^ 2# S^" 4 21Q. WISAI- CHyH ^KDIS S!/E^ ES 

RlSld i"EH2*rSai2E|E EElOIDIg 5tt*fe CHUSI #aig 90'C 0I6KHIAI 3SWI0ldAia * 
9.^m SE OldhS L J^A|?1 Oiy HI $*JW 4 SIQ. 

731 13 LHXI 731 73S) ^ Bicine SI HEPESS ^SS □MSS^Ei flO|EI£ 9s «Mg 3E6f«F 

£ 9s c -HS<HIAI ^ 2iQ. 

731 13 LHAI 731 7S0HAI, MB MS. 0fl^?IIEI?IO* mEiQiUocheriohiB «j//)S^E1°J DNA MEIfflEHII I 
21 laiU^(Klenw) 9E. H^EI^ >iE0OhS*)ESEii( fl /o»^//»rir ! oA//c/a)S^E12| B'-^S 1 
9|±*Tgait»73l 1SS Bst DNA gE|D|Ef73l a b^Eli ^EE-«aii(^///i/8 oa/flfa/e^JS^E^ 5*-» 
3 1 sf^reaiOI731 Ilia Bca DNA MEIDIEITJIS deias ONA meioiew^ ^M|H 

E *l» f«I #E DNA gEiDIEWSAI A|gl ^ SiQ. 

731 IS LHXI 731 73£| ^SflWISAj, b^El^ ^EEim i ^(i58i>/// t /» ^/flfa/^s^S^SJ 5'-»3' aji^l 
aiOWl Bca DNA gE|0|EW7h ^MSSE flg ?>= DNA gEIEHEWISAI AHEI2 Wli?llEI 
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1 ) 

?\0\ Wem\(£ao/»rioh)a <?o//)S^E1£!| RNase H, \&&2.=l±(Pyro<>o*otJ6) $ e,*£fl£|g££i*E12| RNise 
H E£ 0£ I £ gi? ^± {Arohseog lobuo ) $ Btf||EI§££^E12J RNase H?[ 2IE*iaDXII3AI Ah§SD. 
RNase W[ W^nE\9\0\ mRiO\(fBc/>Bfiehia 0o//)S.^E]2] RNase H m, E= m£.3.^±(PyrocooouB) 
E£ Q\?\S.£^±(Arcfneoglobua) ^ ^EiE|g££VE15J RNase H I lt!£S MAJSD. 

» 19 LHXI XI 7300* dEMEIOra tSi 3= DNA IEI0IEIXI7} AlgiJ 4= sid. uwia± iteei 
«»/4>/«Mur)£¥E1S| 5-»3" ^i^§E|OH Bca DNA ftE|D|EtH?l- DIM 1EID)E|X|| 

S.M MSm 4* SlU Bca DNA KIDIEIH?* Bca DNA 1EICHEK-12I ?!!E*TiaOIX|| &«0I iai^SE 
* 8^ §S£I SnftKHl §3 5I§§ 4^8 if 4 SID. Bca DNA VEIDIEtTlSI SEirSaOHa V 
4= SiE® 8^ ng »2 0I£££ OJAISD. 

SI 13 IHXI Till 7S°I 25) .8* gfgg ONA ftSICHEtfiSI s»SAF *«ll8h5 112| SXHSMHI 

^OT 4 SID. DNA #£|DUX||?| WSf mt\£ SSOI 3±5E5VtiO| Sltl.MAISD. 

5 113 SI X| .13 LHA1 X-B 79§ ?fc£SA| aS-iMSE DNA E= aB-^eajc QNAl AtS«K* 4=*S 
W 4= SiD. S£ «tO0| QS ±BB£S! 3S. 55 DIM ge-±M?HE DNAsS SSMJ2! * 4= 
tSW 4= SiD. 

9tt£SA|.«lti8 ?S£3AI RNA1 AlgSJOl efeAt tt8H 2|S| 4^B cDNAg 4 SiD. USES. S 
S«££A1 RNA1 AhgSIOI SISAI^ BgOfl 2141 cDNAM tMftt * 4=«& 4= SiD. ^SAI^ fi 

± dna geioiEraa .^bm s^s Aigu 4= ssd. hmm ^isai- a ?«or#ssj 

oi Aig-si iggHE ttgft 2I2AI Si &g a ^§L«E S'S'-S S^S SfD2| DNA SEIOI 
EMU AJgoKH 4=aif 4= SiD. ONA 1EICHERO tim&± £E|0h£«iaflE1£( Jm#7/c« 

8/eayo//»i'«je7A//<«)S¥E12J .5 , -»3 - t(£MKIOfii 9BS! Bst DNA #EIDiEW ES HI^EIA BEEISI 
±(BBo)liua «»/d7/«»»>).S^E12| 5->3 - a&trfiaOHl 9BS Bca DNA SEICHD^OO 2|«| DflAISD. 

XII 13 IHAT XII 73011 SiCHAd. B»S SS £2*KN 4= SiD. U«AISia**a£EIE 

EElSiHlOlg =A«. USLH. EI4AI3EIS E £ | 5 >.Bfl0|E £££ 3^ o Sa2 , $ mm 4= 

SiD. 

g STS2I XII 83S 

(a) ?*!«SA1 *qi+2| trBM2E|= AlgtHI ^fiSJS *|0i£ 5H-h°) iEWIO) , CM7IWIAI, = 
D0O= Eia^iaiSEIH, 9 . 0«A|EI£*t#2I2E|E K ^iai2E|E HIHS^EI 
d«ta= SJCHE SU§ 5tfSI-= 5|0||E^ gEIH^gMaElE EDOPOIH, ElM^ia^ElE^ eei- 
0ICH2J 3'-Se E^ 3 -©3^(HI ^|*|Sffi; 

(b) esE^Maowi; a 

(c) 4:M?hc fl S ^ DNA lEIDIERIg 2*#l£ tllifg §^AI?I7I m* 5301 

6 ^g5J Xfl 93S 

^S£SA1 ag-^MSE *I4»S| ^MSjESJ ^gaSElE AiSOl ^S5)og ^SS)oi SjDIE 
"LEWIDI,. OI7I0BA1, EEIOIDI = E|M^ia£E|E ( 3 OI^AIEIfi^iaSElE S feiaSEI 
E SAffllS ^?«a 3S2S^E1 ^£1^ 3 CHE 8 IDS 5USfe ?IWIE|g #EIH^Ma£E|E EEIOI 
DIOIH, E|fi^riaEE|E= EEK3I012J 3*-^3 E£ 3 - -g-3^0fl ?IXISH!; 

(b) aiEWSadra; 9! 

(c) iIS!E S«s ONA SEICHDX1S 5^1= tfliM §S»AI?I7I 5«1(HI »*f 201 
D. 

B XII 1032 ?»£SAI til^, USIAIEIfi^iaaElE SEI2^U0|e, ^EgjjE *l& 

DNA PEIOIEhXil. SjOlE ShDSJ EEfOICH (01^1 OS Al, EElOIOIc 4^!£SA| 4!!<y2| WgM£EIE A| 
BH gUSJES ^as|0|I2 EIM*rga£EIE, 3! dl^A|E|MW#a£EIE a *^2(I£E|E SAHflS ? 
«S HgES^EI flajEIc SICHE «H_I^ St^fe ?IDIIE^ #EIH^ia£EIE HEIOICllOia. E|2tt 
#a£EIE^ EEI0ID12I 3 -S3 E= 3'-&3§01 ?|«ttD) &' gjE^ffiflDMS 5 tit 101 4 = £! «| 
&m S^AI?|7| 9tot 2«gOil 350ID. 

m W32i XII 113S 4«£SA1 4S<!+. Dl^AIE|fi^ea£EIE MEISiHOlM, iMSE S«M 
DNA gEIDIEWI. ajCHE =7H2| EEhOICH (CM^IOflA) , EEHDIOI^ ?«£SA| QS-^MSE «tiJ 

si zt ^msHEsj *rga£EiE Aigwi ggsjog ^asjoia Eia^ea^EiE, s a^AiEis^gaa 

EIE S rrMaSElE SA>3«|S ^3 Hg££¥E1 d«IEI= SjOlE «K-H 5?jS^ ?|0||EhS 1EIH 
tr#a2E|E EEIOIEHOIII, ElM^gaSElE^ SEHDICHHI 3'-S3 E^ 3'-^E^CHI 9|*|*}D) 3 2! 

E^eaohxiig stmhoi 4=^a num s^ai?pi nt> eawhi w sou. 

g gS2J X)l 83 LHAl XII 11321 2«#M 5^E|^ EEKDICH= SPI LU3 ?IOflE^ gEI 

j2*ga£EIE EEIOICHS OflAISLH 

B'-dhh-Nb-dNc-S' 

(a: 110I^°J S4=; b: lOl^fSJ S4=; c: 0 ES IO|^S| §4=; dN: Q-O^AIEia*ria£EIE S/E= ^ 
SafiElE SA^I: N: B«Ein 8f2 Eia^iaSElE S/E^ EIHtfttaSEIE. «7IMAI. 

dNaS ^V£| dNs= NsS EHSI1 4* St3, 3'-^3ei ^Ba£EIE^ DNA 1E|01E|X|I£1 SfgOt 2|tf 3'- 

6,^1 ?|IHIEhS lEIH^iaEElE EEKJIDIS c^ 02! EEHDICH S' Wia2E|E SAfa?h EflgAIEIMOl 



(a) 4^«E 
^7H2| EE 
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.' ! 

it! rrgaiEElE ££^ U3AIEI£3Stfll ^iai£EIEOI2 Bf*a £IS*!&1I2E|E^ (a-S) ElS^g 
ai£E|E3 EEI0I013 WIAiaCK 

SI 83 IHA1 SI 11321 22 §3 BfgOJ may 8ft 2 Ml SUV 4 SI CI. NI5A1, Bicine 

5! HEPESS HgEg^EI fifBIEfe g» ggf StttT 4 S!C1. 

SI 83 LHAI SI 113S Ofl^lEI^IOI g£K)l(f«/»r/«,A; 8 eo /;)S^E12J DNA g£|Di£1SI IS| KIU?' 
(Klenow) 3E, H14'E1£ ±E1l01£«IEIi£1 £(&>«///</» e/*ero/A9«t>M' El 2| 5'-»3- 2j±rrgai 
01SI 993 Bst ONA gEIEHEISI S dkHEIi VEE,q±(Aw///i« catdbtenat^ttSi 5-+3' *j±rrg 
aiOISI §g£! Bca DNA g£|0)£1SI£ HgES^EI <3B!E|£ ONA gEIDIEISIg £MSHE ^gf § 

£1 »fe ONA g£|0|£1SI£AI StttfeSggW 2JoB WIAISC1. 

S30ilA|, SI 83 LHXI SI 11321 2gg£ ±Mg!E *l£h &S# ?>= ONA 1EI01E1SISAI UrgEl^r V 
EEflU! :£(&»<>///<* os/flb/airaxJS^EI^ 5-->3' aiirrgaiOISI §19 Bca ONA g£|01£1SI Si 2SEiFrg 
aiOISISAI (HI ^£17101 gErOKflwAs/voA/s «>//)S^E12| RNase H, m3.tt±{Pyroooooua) ^ BftDEI 
gE£ij!E12| RNase H, E£ 01?l 2S^^ {Archsoog lobue) ^ OKI El SI SUtlQ. 

SI 83 LHAI SI 113H1 2Sg= SSErriaiOISI &gg ONA gEICHEPIg 3W 4 SO. DNA g 
EOE1SKAI U1£|£1± IfEEflaii (Aw ///(« ^/cb/^s^^EISJ 5'-»3' S^rrgaiOISI gg£! Bca DNA 
g£IO)£1SI71 Algg 4 SiH Bca DNA gEIOEiaPI Bca DNA g£IOi£1SI2| 2!E*rgai01SI ggO| grew 
4 SJE^ SIS g§2) SSISKWAI Algg 4 SO. Bca DNA S£IOI£fSI2| SSEfcgaiOISI S30I StSS 

4 SlEg o1= SIS &2 0|£££ WIAI&C1, 

SI 83 LHXI SI 11321 i«lg DNA g£|Di£1SI2| 2<SA1 S«g HttSfe g§g StttKr fit 3tt 
tf 4 SICK DNA 1EI01E1S12I 2|gA> H21 WHSfe gig 5tmi= g§£ 3±J2E3gtfES MAI 
SCI. Stt. 2gg£ ai^AIEiarTiai£E|E ££1 5^181 01 e °ArSI, (BISA1 U4AI3EIE! M El 3^1 
OIM E£ 321 SESIg SVU 4 Si Eh 

H &S2) SI 123S 

(a) RNase H; gj 

(b) iMSHc x|g.r &gg Sfe DNA gEIDIEISIl 5*}*KE SI 13 

si situ Aieas *»i*g s^Ai?i7i Eggwi s«h aoia. 

5 ^3 °| SI 133S 

(a) 2SErrgai01SI; 31 

(b) ^M?HE SSI m-Sm 5f= ONA §£|0|£1Sll StJ«1= SI 43 LHXI SI 732| t|tfg S^A|?IS » 

eg *i«a aiseis nvm BmMiw m sse. 

RNase H£1 ^# aEEiarrgaiOISl^l SI 13321 ifigg «|«| 2«Errgai01SISA1 A1S1 4 S!E1. 

RNase Hg 5»^IS SI 123 E= SI 1332| 2ggg ?|^ RNase HSA1 Ofli?)|E|?|01 g£|0| 
{Eaoheriohis «j//)S^E12| RNase'. H, A»|HM7K Thoreotogv ) ^ ^Q|EIS£S^E12| RNase H, 
(r/»/-«/») ^ HfEfl£ISES^E12| RNase H, niSS^(/y>oooo<.t/fl) ^ e|E«EI§ES^E12| RNase H, 01 
?l£i^iM«*wA4»). ^ HfED£|§ESYE12| RNase H 3 U1^E1±(5w///i/B) ^ ej£flE|§°£^ 
E12| RNase 3gES^E1 £tet!£l= RNase Hg mm 4= 2iE1, 

SI 123 Eir SI 13321 2«gS *71S Htf &gDO SSg SW 4= SO. WISAI 

Blclne S HEPESS DgES^EI flBJEIfe ggg Z*m 4 SiCI. 

SI 123 E= SI 1338 0fl±3U£|?|O1 g£(0l(fi»^«A/a oo//)S^E12| DNA g£|0|£1SI I2| gaiLI^ 
(Klenow) 30, til£&± iHI01S«IEgE1i(to<>>//uB efoarotf>eraopf>i/tn)^E\°i S'-*3- a|i^ga| 
01SI §19 Bst DNA gEIDIEISI 3! HtelEli gEE«U|i( oB/cb/^JS^Ei^ 5--3 1 Sjifcrrg 
aiOISI §S=! Bca ONA gEIDIEISIS □SSS^Ei d3«1EI= DNA gEIDIEISIg iMSJE *l£h © 

«g 5f= DNA gEIDIEISISAI 5*^1^ 2«gOfl 2|«fl OflAiatl. RNase H21 aiEEiarrgaiOISIg 
eSErrgaiOISISAI A1©^ 4= StCI. RNase H71 W±3i2l9\0\ gE10|(F«/»r/<.A/ a *o//)S^E12| Rlfese 
H, -WEM^KT-yw^/csw) ^ ^EflE|gE£¥E12| RNase H. W^Mjtermje) ^ ^QIE|§ES^E12| RNase 
H, mg.tt±{Pyroooooua) ^ ^EIIE|gES^E12| RNase H, G\?\2.^^.^{Aroh a eoglobu B ) ^ Hf£)|EIS 
ES^E12J RNase HOfl 2|§« MAIBO. 

S30IIA1, SI 123 ES SI 1332| 5«gg ^egjc X | & SS g 5^ ONA 1EIDIE1SISAI d^'EH^: ^ 
EE1ia|^(feb///«i «/flfa/a»sy)g^E12|.5--*3- aiixrgaiOISI Bca DNA g£|D|E1SI 5! SSErrg 

aiOISISAI Oil:£?ll£|?|01 gEIOICfwAer/M/a w//)S^E12| RNase H, Wttt^^iPyroooooua) ^ B|L1I 
E|gSS^E12| RNase H, E£ OPIfig^^^^i-flAseop/o/x/a) ^ H,^|£|S«£^E12| RNase Hg 
4 SiEI. RNase H71 (HI^3)I£I?I01 gEKJI ( Escherichia «>//)£^E12| RNase H IS, E= IlSafI 
(^ooooowa) E= 0(9|2g^^(y4«A8«v/o/*B) ^ ^HIE|§££^E12| RNase H USES 0UAI9E1. 

SI 123 E= SI 13321 2gg£ egE^gaoiSI S«g ^ DNA gaCHEISIg S&V 4 S1C1. DNA g 
EIDIErSISAi bl^Elib SEEB^ {Bacillus ceJtibfe*ex)£%tt2\ 5'-»3 - ^irrgaOISI 3BS Bca DNA 
gEIDIEISIg Algg 4 S!H 0|£ Bca DNA g£|0)£1SI71 Bca DNA gEI01E1SI21 SSErrgMOISI &SOI 
WtM 4 SiE^ 51= gg2| gSISKHI Algg 4 S!Q. Bca DNA g£l01E1SI2| 2SE*gai01SI ^01 
g^g 4 SiE§ €1£ ggg ^ OIS01I 2ISII OIIAiaEI. 

SI 123 E£ SI 13321 2gg# DNA g£|01E1SI2| ^£!A1 Sgg **H8H= ggg 5SS1S g§g 5 
W 4 SILK ONA g£|D1ErSI2| ^3A1 TO* Kite t£ ggg S*}«1^ gSS 54=SESS6HHI S|*| 
WAISD. Et.h OlgAIEIfiWgaiEElE eeis^dioie =A1»|, WISAI H^AI^EIS HE|5A H io|E 
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E= 32| ZBtm S*JV 4 21Q. 
8 &g2| Jfl 143£ 

(a) RNase H; a 

(b) iMSfE SB Sag DNA lEIOIEftilt til IS LHXI til 3321 g^AI?l?l 91 
fcf SBlfflAI AhgEIS n#m §^A|?|7| ?I8(HI St* 201 Q. 

8 BS2| III 

(a) esswgaow; a 

(b) ±8S!E x|S ^ DNA SEIOIEHIs StWUl. til 43 LHXI til 7321 t«>+i §^AI?I?I ?l 
S-SOilAI MSEIc g3AI?l?l ?|EOII S^2> 20IQ. 

RNase HEI- U8 S3££IS$t§M0WIs til 153°) ?|Eg ?|» 2!E*rMaiO|-tilSA| AfgW * SJQ. 

RNase m StJSfe XII 143 ES til 15321 ?IMS (HI±?1IE|?|0|- 1EKJK Buhoriohi* ooli )S^E12| 
RNase H, >H9.g:?K Thsrsotooa) ^EIIEIS£S^2| RNase H, W?±(7/»r«/ fl ) ^ BftflEIS£S¥E|2| 
RNase H, EISja^^/Bixxwtw). 3 B*EJEIS£S£E|2J RNase H, O^I£§^i(/tro/«9<v/o/>(/a) 3 ^ 
EHEI§£S^B2J . RNase H a Hh£ Eli //«*). : * e|E.-flBlg££^E12| RNase HS ^SS 3S£S^E1 
<3Q|EI= RNase HI ?|80| 2&H OJAISQ. 

m 143 es til 15321 *i<+ §^ em oil ^mv as see sfeur 4 aa. oisai, sses 

Blclne S HEPESS □M£S^E| ijejElfe .&* Etm: 4 2JD. ?IMS 4l!if2) *eai£ 

E|E AIB01 4'1'SISS #£33 EEKHEHM ?^!£SA|2| ^01 CHygSIS 21m <H2A|?I = 335 

.owe stttt ❖ stQ. oisai, oi g^g ±ihdis a/E= ssigaoraw s 
e m 143 e= si 15321 ?imchi e^eis ±mshe *i& 2>s dna gsiDiEi-tiis 01 £h 

El 9101- gEhOI(£«#/»/-/oA/B oo//)S¥E12| DNA lEIDIEhtil I2| SaiU?(Kleno») Effi. ti[^± 
S-WSgEliM Btoarofh,rBOphi/tJo)g.¥Z\°\ 5'-»3- 9|±&ftEI0MII 133 Bst DNA flSIOIEHl 

a H^a± Weed 5b« ;//oa 08/«±./^)s^Ei2j 5-»3- ai^iaion isa Bca dna beidiei- 

XDS ODAISCh. 

S3 MA), HI 143 E£ Till 15321 5>|S£ b^Eli VEEIU|£(A»;//<« <, fl /cfc,/e/Tiix)S^E121 5'-»3' «* 

i^eaiow-fl aaa Bca dna ieidiem a oii^eifioi- §ei-oi( Ewtnriohi* oon ), msa^ 

{Pyroooooua) A BKHIBIS E= 0|?|Sg^tiM«/»«off/o6^) ^ e[EIIE|§£e^E12| RNase 2SW 
Q. RNase W\ Mi?IIEI?IO|- gSKJIC EectoricMa ooli )S^E12| IWase H I*. S~ EIS3¥i 
(fyrocoooua) E= 01?l£e^^i.(/f«A8«!v/oALB) ^ ^E||E|§£S^Ei2J RNase H IIS£S OKAISD. 

M 143 ttS fll 1532) eSE^MaiOWl S«# DNA #EI01SI-till St® 4 2iQ. DNA gEI 

CHEHIISAI Ut^Eli ^EEfly|i!:(fe#/// M io»/«b/«TaOS^E12l 5"-3- «l^sMO|-Ji|| §H@ Bca DNA 
^eiCHEhTHl^t AFS1 4 2111 OIS Bca DNA MEICHEJ-til^F Bca DNA #EICHEW|2| SjE^eaONI ©SOI 
4 2AES 8Kr g§2| SMSKHI A1§1 4 SiiCK Bca DNA ME|DIEffi|2| aEWSMOra &£0I 
Btill * SIE^ ftfe gl'S W 01801' S|t| WIAiaQ. 

til 143 E= Jill 1532J DNA gE|DIEIBI2| ^2!A1 WISfe 33§ 5tfSJ= i§i 5« 

^ 4 2iQ. DNA 1EIDIEW2I ^2Ah S^g flSBt^ M§€ EtiSfe i§§ 5iSir5#/-n))| o|t| 

wiAiaa. e*t, tfl^AiEia*Tiai£EiE ■•seis^hois &*m. wisai oi^ai^eis Egs^fflioim 

E^ 32| SEtm 3E^ 4= SIQ. 

e »S2| SI 1638 «EH(packaged form)OI3 iM?SE DNA gEIOJEffil a 

RNase H2| AF§t XIAISfe 31HAI1 5tftfe- til 13 LH7I til 332| tStf §^ *|oH AHEI = 

tid- ?ischi at> 200. 

B SS2| til 1738 SEHOIH ^EfBE DNA MEIDIEFtil a 2SE^gai0hti|2| 

Xmm AIAI*I= 3LHA11 5tISI=, til 43 LHW til 732) §^ *\ti A^E|£ 5^§ 

SIMOfl 200. 

8 ITS 2| 1638 SStil a ^sMSJE *I8 ?fe DNA #EID|E|til a/E= RNase HE SmYE S 

StilWI gSS *4ili §^AI?PI ?I*J- Ajef£S ?4EI2, S^AIFPI A|2ft g8 

oiiAi2i «!d g^e ?m Mmv 4= sicfe ssoi sssioii zw e^ sstiioii s^a 3lhaim 
5Aia 4«d mi Aief xmoii 200. 

8 SS2J til 1938 5§HI a i§S!E *I8 ©fe DNA gEIDOtil a/E= fflE^lMOl-tilg 2 

ferns sstiioi e§a ta^i s^ai?i7i ?itf ai^£s ?«eiii ( titn s^ai?pi *i# ai^i e 
8 sasKniAi2i nt* m^m *i*b Afg^.4 2icn= gsoi ss-tiioj ¥*ra e^ es sstiion s^a 

O.HHAKHI IAia tfld *lt^ A|5f tilSOIl BMtf 20IQ. 

8 gfS2| til 2038 

(a) 8 IT22J M 13 LHAI til 732| m± gJ^Ofl 2|*| S^AI?li2; 

(b) 971 (a)OHAI g^a 5^! tilde SeSHr 2S Etmfe, 4SSS a«l «lds 2gSI= &a(HI 5h 
^ 201 0. 

b ^S2j tii 20321 s^g esss Ahgshot g^a nvm ggse 2# stm 4 a 

Q>. EMMS Sgg ESM^h EAISI iiS EAia ESMU 4 SIQ. MSAI. ±® ^EHtHI 
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01=7)1 «lft 71EKHI ?l*|81ft £?H 01^21 @II§€ IXIS RNA ESM^ AlgH 4= SO. 

£ ^S°J XII 213? HI 203 (m AlgElft 7I0HE12 S£|j2Tf§M2EIE =EhOICH0fl mi 20IC1. 7KHIE1 
S eaat?S2||2E|= »5K)|Dlfe 8171 LIEhtf ?|DflEhS gE|H^Mffll2E|c = £10101 3 Oil 

AISQ: 

gS»*i: S'-dNa-Nb-dNc-S' 

(a: 1101^21 §4; b: 10I4»2| §4; c: 0 £Eft lOl#2| §4=; dN: M^AIEIMttM£I1£EIE SI /Eft * 
SaifiElE SAlfll; N: g*!EIXI S© E|M*rtai£E|E S!/Eft ESS £| 5^131 £E|E, 0171 Oil A|. 
dNag g¥HJ dNsft feS.EHStei 4 SiH, 3-SB2I *rtai£E|Eft ONA 1EID1E1HI2I 3fgOi| £JtJ- 3 - 
ITE^S^EISJ d30l SrE^ B«i 4= SO). 

#71 7IDllErS #£IH*r!aiS>EIE EElOIOlft c71 02! EEI0I01 S *gai£E|E SA}*||71 C1I3AIEIM0I 
ii! ^eai2E|E Eft QI^AIEIffi^E^. ^eai£EIEOIH g«S EISirtai£EIE71 (a-S) SIS*! 
2il£E|E2! EEH3ICHS MIAISQ. 

H 1*221 7HI 21321 =£10101 ft 01^1 Eft §SV-5fS S§1 Wtt EEKJID1 3 

WIAISCl. gSg 0|£!#, .M5AL 5V 3 0)l^9«EI?IOh MEKDI {Eaohariehia oo/i), M3±3EIM SgEI 
MlC/oafriditm botutinum ), iEISSH^^ 01?ai ^(Staphylococcus aureus), 0|0|3B|fl|EIS £bH 

f*3AI± Ut/vobaoierium tuberouioaiB), 1EH3IQ01 3E13D1E|.±( Chlamydia f raoooat ia ).?}?} S^S 
tlK)iai(huXn. papilloma virus), h»0IEI£ Eft UI30IEM 3SS17I *fcr FIWEfe lEIH^ 

McllEElE SEIOIOtfr B USOf. SttfiCh 

M ©S2| H 229? AjgeiS 31-34 , 47 , 48, 51-53 , 64-72, 84, 85, 113, 114, 130 S! 1313 ?gg H 
g£3^E1 gBjElft W1EII2EIE Algs :»& SSVS Ofl^±=?f| &|^|0I- lE10|(^/»y-/oA/8 ao//)! 2S 
8171 *lfcr PIWIElg €E|HttM9I£E|E EEKJIDIOfl 5htt 210IP-, 

5 IT32| Till 233? A)gSS 59, 60, 119, 120, 122 &' 1233 HiES^EI <3«JEI= VrMai£ 
El E Allg ?>ft blSOIEg Ug817l ?IME r g lE|I2^iai2E|E =£10101011 Sir 20IO-. 

6 U^2| HI 243? A1§aS 116 Eft 1173 LIErtf W#ai£E|E A|g# ?>ft e34:3£l§ £g£l& 
{CloBtridiun botulinumm SS8K7I ?lffl|ErS lE|2*riai£EIE HEKJICHOffl B& 20IQ. 

5 ©S21 7HI 259 £ AlgSS 96 Eft 973 LtEI-tf *rSBll£E|E k\<£% S^S 
a§*PI 91^ ?IDflE^ ME|2^1cll£EIE =£101010)1 50IQ. 

B ITS2| HI 263S AJiaS 101, 102, 138, 139, 200 S 2013 ^9 D1E3VE1 ^-131 
EEIE Mmm 2= CS ZrS bHOISIil 2§8PI W 7IDHEKS lE|I2^eai£EIE =£10101 (HI Htt 

a g«°l HI 273 S AISHS 136 E= 1373 LIE13 tt^SUEEIE AISM ^EH3S¥^ 01^31 
^(Stv^/oooccuB *vre<*)m ?IIHIE^ lEI2*Tlffll2EIE EElOIOIOfl 20IQ. 

6 SS2I HI 283S MgejS 155, 156, 159-162, 194 2 1953 3SE3^E1 <5«IEI= *§ai£ 
EIE A|g# ?>= OlOia^QIEIS %ti\3£.M±(*&'eobacterjum tuberouloa)a)m 3S*PI ?IIHI£1^ 
ME|H*Tgai2E|E EElOIDlOfl mi 201 Q. 

g ©321 HI 293 S A11SS 157 E£ 1583 LIE13 ^MaiEElE A11S SEfDIPOl- (Ch/aiyJi 
a)B 2§SPI *Kf-?IMSM« M£in*riai2E|E EE1OIOI0II 5«J 20IEK 

£ IJS2I XII 303 S B ITS2I HI 213 LH73 HI 2932] FIOflEI^ lE|i2iTiai2E|E EE10IDI1 5^181 

6. a Tia lhw » Ti532? nt*m s^rfe ©sojai A^tift nt* g^g ?i3on 200. 

& HI 313^ S ifg2| HI 213 LHXI HI 2932| FIMEHS #EII2^iai£EIE EE10I011 5fl8r 

ft- S g"g°l HI 20321 3& nHS agSrft S'BOflAI A>SE|ft *!£r 3gg ?I30)| S*J- 3!0|E1. 

H US2| HI 323S HI 2032| SfgOilAI AKgElft E3S0II W 20IQ. 

fi 1TS2I HI 333? HI 19 LHXI HI 732| »gO|| 2|*H S^S «ldOI SfOIMEIEtElft =3ftO|| Stt 
SOICr; 

a g«2J HI 343? M 219 LHXI HI 2932J ?|IHIE>« g£II!^iai£EIE EEHDIDiM AlgSIOI 

8K3ISEIEfE|ft E3M011 mi 310IQ. 
HI 323 LHXI HI 3432| E3Sft SS3 SXIS E3«g 4 2iJ3, MSAI,.AB ^EHWI 0|3>fl 81 
ft 71 El (HI ?l*ieift J?7H 016(21 Sir 113 SXIS FNA E3S SI 4= 2iCK 

S ©S2| HI 353? HI 323 LH*I HI 34321 ESM1 5&J*m HI 203S| .WHMAI 25) 4Jtrg ggsi 
71 91*101 Algaft PIMM S-tf 50IQ. 

S SS2| HI 363? ±3S!E *|» ?*ft DNA gEICHSWIS AlgSld ?S ±91*1 A|7|ft 

2i Etttlft- §^ SatHI St.^ 201 D. 

HI 3631HIAI AlgElft ±3?HE *l=r tSi 2>ft ONA l£IDIElHlft (Hli?flEI?l01 SE10I ( Fao/»y/M; B 
oo/y )3^Ei2| DNA SEICHES I2| ■EflU$(Klenow) BE, b^£1± ±E1l013ANaia±( * 8 «///mi 
8 / Mra /Ae/-^//t«)3^E12| 5"-»3- Sl^^iaiOlHl 9SS Bst ONA gElfflEFHI S HlJEJi jrEE1ia!± 
{BaoilluB «/flt./*>rir)3¥E12| 5 '^3' «!±Wiai01HI 123 Bca ONA SEICHEI-HIOII £1*8 WIAISQ. 

S &S2| HI 373? 
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(a) M 13 LHAI 1 7S2| «K* SBCHI SJSB USaSffift S>= g^AI?|H; 

(b) s-ai (a)oiiAi g^a «i4M oiei mm 23011 uHgsm ng£MJ7i= ag sttw=. mm oiei 

StHS 23011 HHgS, HgSia «lttg £= Ml'M J«2Sf= B"B0|| HB SOO. 

B §22| X|| 383 c Till 37321 SBOU 2|SB X1I££I= *!£fO| OIEI 230B HHSE!, 2§Sh& 4Si+ 

g Sfe IS CHI SOICh 

B §22| H 3938 

(a) Till 13 LHXI Till 732J HQ SBCHI 2|« ntm gajA|?l2; 

g) =-?» (a)tHiAi g^a ntm E£=sh= ag stm=, tsiig cmf©3 AHAhs^ sbwi SB soi 

B §22| M 4038 

(a) s^ai?ihw m-= Aigg a^s^ dna as rnai mum ssssai ts#t hisskdj 

(b) 731 13 LHA1 H 7321 g^SBOfl S|*H B7II (a)CHIAI Wt*m g^A|9|= 21 

m stttfe sbchi stt- aoio. 

B aS2| SI 4138 M 13 LHAI Jill 73, Xfl 393 E= XII 403°! SBCHI CUEI- tStfg g^AI?l= 2© 
SWN= t|/+2| ^M£fl2E|E AH 1§ SBOfl Sti- 20IP. 

E32i z»esr 

e is b §221 sboii coa g^a gat dna sbsi ows.± a S7i2g iag ueksd. 

E 2= B §22| SBCHI [DEI- §^a DNA EHgS|.0h7|&£ 1 S7I2§ leg UEKflD. 

E 3= g SS£| @^CHI [D/Eh S^a ge»0NA 3S2| OK?h££ g 37I2S lag UEmO. 

E 4= S §22| SBWI CD/Ef g^a gSf ONA 3B2| 0^?^Si a 27121 Meg uehsd. 

E5= c §221 SBWI CDEf S^a §^ DNA SB2| 0h7h£± D 27121 lag UEK9Q. 

£ 6= S §22| a^Ofl DJEI' §^a g^ DNA 3B2| OK?E± M 37121 lag UEHSQ. 

E?§g §22| SB.OII g^a S3 DNA Bffi2| ppjs>s 1 S7I2S lag UEKJIQ. 

EBSS §221 g^gWI [DEI ga*a g^ ONA ETflS|.OPIS£ 1 2712 S lag UEH9Q. 

E9cS §22| a^CHI 09 g^a g^ DNA 3E2| 0}?\£± 1 2I7ISS lag UEK9Q. 

5. 10= B m^°i WW [DEI g^a g^ ONA EH9SJ OPISi ^ S7ISg IRgg UEMO. A: 
ICAN. B: PCR. 
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E 30= B §22| SB 9! PCROil CDEf g^a g^ 4M2I 2g blia^ 331200. 
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E 3is a ifS2| S-BOil CI>Ei- gsj& gsj DNA BE2| 0K?1Si 3 27l8g IHS§ UEftSCK 

E 32= B U32I »BHH tCfa PS;§^ ONA BSSI gEIOhSiOKllE 1 IB 01 UEKflQ, 

E 33c B 8ISSI g^AI?| = »SJ2| USs UEftSO. 

E 34? B BS2J 4»tM g3jAI?l= g^SI SSS UEH3Q. 

E 35S B S3 2| *8tft g3AI?l = &B2| S!S# UEItfLh 

E 36S fi S32| tltfg g^A|5>| = »g£| US# LIEWIQ. 

E 37S B HiS Si WW COBh g^£! 84 DNA BB2| OWSi 1 27|gg EHSg UEH-SO. 
E 38= B U32| SfBOil [QEI- g^ P DNA E+S°l OWSi 1 2PIS§ !@# UER9D. 

e 39= b rasi-wa.01 ua.s^s §^ dna be si opgi 91 s:>i2g use ueksb. 
^Mrsf as 

B 3/jUA-HHIJU A|gfl = UK 0i4AIEia**iai2EIE(£E# dN£SA| 2JS1I)- S ^*P1 D-2-IHI3AI£ia 

lis 4Sh raa&EiEi "asmdl ong is. misiAi£ia*tai£EiE- a?i **isai oioiy. 



ai£is*t!ms>eie bahm aut»o. 

B SA1IAKHIA1 A1g£l = UK Eia*rsai£E|E(EtJ N2SAI 333)= S D-E|a£i£ 





B SAflAtOflAi A1g£l= UK #£U2*rgaiS>E|E SEIOIOIB UQAJSia*SEI£EI£ 3! EIS* 

*riais>Ei=g stm 4= so. 
b sr 

2. 

W^aj2E|E =£10101 g sueia 

B SMAIHAI AlgElfeHK 3'-WE»S WIS gS- » 301 0121 VOI 4»^S| S^SS^EI 3--SB33OT 

I ¥ws Bat»* sk.k 5 *nosi gass^a s'-seuOTsi ^*ie asm. 

B SAflAKHIAI UK *!E*Tgai01XII = ?«2SA1 UtiOl OiySIS ?IWIEf« g£i:n*gas£lE 

SEIOIDISgEI DNAg. 4JSAI3J USE ' QB-iEBE DNAOII SlgoUK Eia*geil2EIEl 5*tf1 
£ =£Wlffl2| i^MAI 32s SStfe 01=. 33 S 4 21CK 

B SAJAKHIAI AlgEI- 
g &2S1= Hig ~ 
ffOISO Sii SfctttD. 
&S0I gE£! ONA 

g street. 

B S/dlAIMAI AhgEI= UK iSSE »B SS'S ±Ea!Eg X|gV 4 24= g, ONA i§S5E 

1 »s*k8 iMaEM wyna ^asiei iESEg seiai?i=ai ^b^seie-aisoi 

«°SAI trSa^ElE AISS^EI BEia DNA imSHEg 'flBS iEfflE SAI SStHlh. 
OISK B US! S-Afl ei ^SW 20ID. 

(I) B SSOilAI A|#E|= ?IMIEHg. gEIIl^eHI2EIE =BtOIDI 






Zmi= #EI^*rgai£EIE HEHDIOjOID 

B aS2| 

sj^s ^asjj 

(HI At DNA iM 

01S| 3 ! -g£f K S'-ifS-eKHI 9|*lttD. EE|0|OI= iE^S5 g^£l= 3321 g, ^g£SAI 

oiy§^? 4= 2t= ttIm^eie Aia# sioitja. 

nnv ?imis^ isin^gaisEiE =eioidi e= gEiu^gai^EiE eewich g sne «w. wis 

S3. Late Manial PCR(Tokara Shuro, pp. 13-16, 1996)M 4 SID. aiGO" =E|0ICH 

CHyEIAIi i=Mai01(TeJ<ara Steo^ ^B =E10|D1 Sf?3l§2| A|£t£|= iSMMOlg M£V 4 2iQ. 
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S gJHOIIAI Ar€EI= ?|0||ErS 1213^131 2EIE SEKJICH5 SIU 0I4*2| 9*5! £|M*iai£ 

EIE1 5fcHT 4 £ gAflAMIAI A r gE|£ UK E|MWiai2E|E£ ?|D||£fg lEI3*iai2E|E 



4*71 ess &s Eia^iai2EiE a eras eis^isiseie i s^i asm 4 sick b 
seiai s*s EiswiaisEiE, Bias Eiawiai^EiE e= 321 51*101 seioidisi ?isi sjoht;i 
s*= © e 1*321 ^imiefg isis^iaiaEiE sstoiEHi *i*h 4= sjck e«a astriaia 

EIE2J OlSfe HttSlfe aS OHJXI°*, ffltt 31011 9ttS Sf »BS (a-S £|M* 

13I2EIE, S E|£2£2| 2S-*|X|0fl SH3IEHAI 3101 ttfl^AI 31E3 *!&=! E|fi^l2flSE|El 

stJt*CK ems Eis^iaiaEiEi Etj-efe naa ^imbhs lEin^iaisiEiE sekjidis wii i 

9. BgHKOIen Research), Sc 2-OMe-RNA-CE SiSSOmiQOIEHKGlen Research)! Mm\= 
S-BOil £J*B *ll ££! (a-S) Eiatriai2EIE! AJgSKJl J5J2W 4 SID. 

S U«oj §3 S^OilAI A^i 4 S!= 3KHIEK3 1EI3W1M2EIE EE10I01S 2SE*iaiOHl Ah 
»fe ■BSM- CH*KM LHS1 «PI SSS £IS*iai£EIEl 5*ttrES Cl»°!i! 4 

SICK 3E1fc* EEfOim & Bj-g Er?flg2* 3301 2!E*riaiOWIS g£* ¥911 £§!>* 4 SI XI *fe 

a sstJD. 

*K-r 01421 ?|OiEr« lEIZtriaiSElE £EK)IDf?r §3 3 Sofe SEH2J DNA Bffi(air.±Mgjc s 
£ Q§-^M?HE)Qfl tOEr g ^gOflA) AJ§3 4= SICK 5*1, 4§-±Me!E DNA? I- Sfifcf 3$, 

*IU2| ?HHEKt. 1EIH*tScH2EIE =EK>IDIS.AhmSH2, Qi-ilglE DNA71 Sfifc* 37, ^H°l ?l 
DIIEhS lEI3*iai2DE EElOIDtl A r §fc*CK 

S BT9S|.WB0fA| AFgEI^ PIIHIEhS !EI3ir!ai:£EIE SEH3ICH 51 noi^ Jtosife 2? OF 

LIKIEh HieqtPI 12 W13I2EIE LHXI Sf. 100 {t12||£E|E, H}&5|ftPI 2, 1 15*riai2EIE 
LHX1 2f 40*iai£E|EO|CK ?|ffl|E^ l£|3*iai£E|E2| *r!H2E|E A|gO| A>SE|fe ffl-g 22*1 
MAI ^£SA1 4I|£*0|| OiyHS,* <s 21ES UE^SLS. ?«££AI 4«i+2f ^MBIS 20I tim^ 4 

sick setotcHfe e^iou smwM a}§ei= aiE^iaiowicHi £i*a 3--^e es 3 -^e.^(hiai 

e.'^IEI= A111.SfcJfc.KK 

Wl! 13, 9PI SiHhAjog je.a|£|£ ^ lEIH^iai^EIEl S U32| DNA fcl« SSOflAI 

=EtoioisAi Awirsixitt. s ii9«-ati«ian 212 as OFUD: 

gS.^ : B'-cH-tt-daa' 

(a: 11014*21 g^OIH; b: 0 ES- 10I42J §4=0|D1 c: 0 E£ 1014*21 S40|I2(EK b S! c= #A|WI 0 
01 OH-ICn; dN: IHl^AIEIffi^iaiaEIEOIOI; N: SStW SfS E|M*riai£EIE Sl/E^ Eie 
Wiai^EIEOICKOI^I&IIAI, dNaS dNs^ NsOfl 2)SH X|»l ^ S!2. 3'-&S2| ^IBI^EIE^ DNA §EI 
01Effl|2| 2fgOJ 2|^> 3>ifE^os^E12| S:4S$W S*E^ SSI 4= SJCh). 

WIS IS. a7h 11014*2! S40I3; b?\ lOICfl; c7h 0-52J §B*i|£S £A|EI= ?|CHIB^ lE|2^iaia 
EIE =EHDIDil S SSCKlA-t bHsW* W • AtSW 4 SiCF. S SS°1 W^OilAI AfgEI^ ?|D||Ehg !E|3 
^lai^ElE EEH3ID12I 3'-gB ES 3'-If9§0fl Elfi^iai2EiE£| S0|£ HIS^ftCT 1-mer LHXI 
15-raer, Cm timmm 1-mer LH73 10-mer; H^S!6171I 1-mer LHXI 5-merO|CK ge.*^ICHIA| c2J 4 
= 1S6WI »|fc*ELI^ 2S OH-IXI&*, g g«2| y*atHIA| Argg 4 Sl£ CHi= ^^1 4 S!Q. M 

vmss* som?\ um^tya.. m mm 4aa 3, 3ach 2, 2scf h aej** b.*sohai cm 

g2|# 4^ShS!CK W.-c7J 02J: 2^ S215J2! tfSl 4tSW 4 SJSJCK 

e &SWIA1 A^£|£ ?IMEr« lE|3^iai2EIE EEI0ID1 £ °3E*iaiOra^ ES 3'-&B 



*^ as ohja-ist wii is. ^sssAi wm CHyaa a&^oii 21*11 iais ?iwiEh« ieih^i 
ai^EiE EEmioie^Ei ona asw 21*11 Qg-iEgHE onaou ra & s hi 2i§ai?i= 3?, 

E^ lE|3*riai2EIE =£1010)^ EIS^ieB2EIE ¥?I01IAI SSSCK lEI3*riai2EIE EEFOICH 
S idSKHI 2|*B.t*«S ONA ^E|hc AlOltHI H(nlck)OI QM-^M?hc^ a^BQ. 0ICHA1, M 

¥?IS¥E1 ONA lEIDIEmiS i!3E 4tS*!Q. COEI-AI, =EhOID|2| 3 -&B°S¥E1 «Si+ 

^Mejcg a»Ai?i7i *t*8 Ahmi 4 sin, esE^iaioras aes 4 siii, 3221 &jhi dna ieioi 

EWIS ^MfflE XI&AIH 4 Sl= CHi= ?KHIE1S lE|3^iai2EIE EEHDIDiM g &g2| ^MAI M 
mm 4 S!CK g gS21 ?|D)|E r « lE|3^iai2E|E seioiois 3-irsoi ona ieioiewioii 

*?1S, RNA 1EIDIEWICH1 CHfc* iSSEI A|g£ ?IOIIEhS 1EI II ^1312 EIE 5EWICH2I 5"-B9*6KHI 
SfcHJ 4= SiCK 3E1fch RNA gEIDIEWS T7 RNA !E|CHEh73l a SP6 RNA lEIOIEKIKHI S|«l NAIBQ. 

E*K B ^S2| a*@01IA| Ah#E|= 3I0HEKS lEI3^iai£EIE EE10I01 = ^iai£EIE SAhfll E^ 
Qf !§!1 Sfcf& 4 SIQ. ^, *H_h 0I4*2| *t1M2EIE(1)S DNA 1EID|EW|2| SfgOfl 2|*fl 
E*°S^E12| §fcj d§ BJSAI?I= EEI0ID12! SfgOl flITIEIW Sf= fcr B 1TS2| ?|ffl|E^ 1EI3*t! 
aj£E|E . =ErO|DfOj| \2VV 4 SICK CflEI SEH2J *iai£EIE SAUII7F UHfc*E|01 A r g§ 4 SICK M 
fc!Sr^ aS OHJXIS.K ^lai^ElE SAFSD2) OflS M^AIOIbuM W1M2EIE, DPSAISE^ *riai2 

eie, 7-ajOTO^ohyih &oi ess a?n sfe ^gai^EiE SAfa, eis^ sawi ^ ^laia 
eie sa>« m. asmch Efc* e bsojai AtSeis ?hhiej« gEia^iai^EiE eeioioi^ h^ai 
Tfiai2EiE, Eia*riaaEiE es 4*^i srgi ^ y ixis t^*ii aif &s 

DSfcr BSiSe Hiai^ElE SAFilll stm 4 SICK 

^riaiSElE SAIflll EEhOIDiLHS 4*S*^ 301 EEKJI01 AHfl2| m\ ^5 S«l 2)^SKH ?«2f 
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£j oiyg «si ehS»Ai?i^m ssshd EiaiaisEioiE! say eeioiduhs irai* 

4 SID. S l?2t HttttjOT Sfe 2g 0HJAI3. (a-S) EISSaSEtOIESI- I>0l StSS EISWiM 

edoiei bursiewi mtm esE^iaiowRNasewi 21* saoimsj bsoi gwiir4> a 

D. 

Oil! #3- 5^5SOIOICfO|E g-gofl n}2f CHIEMDIE. bl-OIEAIiiBAKAppl Iced Blosystems Inc. 
(ABI))2| 394S DM tJ«7|l AtSSKfl 3IWErS lEIIfeiaiEElE =EKDIDi^ CHir *iai£EIE Alg 
1 5?£i tHW 4 SICK Eth 3EiB Oil MEIO0±E(|2 WS. H-EiELIIOIS g EIEE^ELO 
0|M 1,'St AhgSIO) ?|D)IEhg SEIHrriaiEElE =£101011 t*£W 4= SID. 

(2) e itschiai a^eis g'Ehiaora 

£7i (i)wi ?ima bei- srs ?«esai tn^oo chvbei& ?iihie^ iEi:n*iai£EiE eewidis^ 

El ONA £300 21*0 *0E@ QM-^MSiE 0NA£0fl s»*a ±ES!!E1 XI&AI7I7I 9150 £!§S 
El HE!6 r = CH^ 2SE*rlcilOR1lg S V30IA! A^ST^ SiEr. 2!E*iaiOK<i||£ Qg-^MSE 
0NA2) ?HHIEh£ #Zia*T#ai2EIE *$IOfl Ml li\2.t[= S^OID. S BSMA1 A^l 4= Si=r ME* 
laiOWISJ Mfc. *0£J£l= 3!S 0RJXI3. ElfifeftEDOKOIOID. OI1SQ0AI. DNA g RNAS Q 
g-iMSJE nt*2i RNA ^SOfl. Sfg8fe .eSEEie*rSai0ffl| H(RNase H)S bUra&PI ArSlT^ 2iD. 

ss« si StLhssi stmn. ^71 &«i »=•«!= Eis*iaio)xni b ergot ai- his 

38WI ArglT 4= SiD. Wll 13. oK7l ^AlWOfl 7IX0S bffih ITOI B BTS2I .ttttOIAl E.Col IS^Ei°J 
RNase HI 2f 50*c LHXi Sf 70X00 9ISH.AHB « SiD. Sia^iaiOHl B 1T32I » 

booai ''miraspi ktmtz 4= 2iD. HrEww aksi 4= 21= s-lh« 'aMMWHK witjsfe as 

OHJAIEIv £S£ AHf 7fettS-lHS2| ElMVriaiOffll, Hybrldase™ Thermostable RNase H(Eplcenter 
Technologies) 5! tiW2\MBati'//ua ) <*2| H££ AOS, ) ^ Ml 2, KlSS^i 

{Pyroootoua)4 AOS, <W E JI7K Theraotcgn ) ^ AOS. 0)?|ElS^±(eri>Mei*/a!>t/a) ^ AOS g£2^ 
E1°| RNase HI StftJD. $7S n3i4!S EIH^iaiOWl S (30ISI7I- UrEfflttTI Ahgl 4= SID. 
B SA0A1O0AI 2!SSr= RNase H£| fii SUMS S£ ^'AIOIIOO 7IX0S Ul£h ITOI Sdb SLIM1 *S 
&BO0 COEh DEItf 2tt)ID. 

RNase H= & g^SJ ^Ofl A>gS 4= Si= tt SS2J TelltJEIXI Sf^D. Ml S3. RNase HS 

UBtt UmiEli. PXI. S!«I|«SS E= a«l|451S^E1 SEH1 4 SiD. AJS« RNase H E£ HmiEl^a 
RNase H§ $ SiD. AflSg RNase H£ Oil^?OE|?|Oh !E|OI(a<./>9/-/ fl A/8 ooli) RNase HlOfl 2|tO ti[0\Ri± 
« RNase HS H|V-1O0 2J»B OflAISD. I«. Il« E£ 111$ RNase HS S &^2J SMOOAI AHI1 4= Si 
Eh. OH! IS Dfl^?)|E|7|0|- lEhO|(£oo/»y/<./r/s oo//)S¥E1°J RNase HI, E= niSa^t/yz-oooo^) 
^ AOS E£ □|?|21S^>:(8/-<./w« v /oi!. i «) ^ A0S£S^H2| RNase \D\ WI^EIAI Sfil b^^5|S^Q^. 

5 W^OflAI Al#a& RNase H2|- ?SE*t 1310 WIS Af©Sfe g© sic EEHDICH2) 
3'-SB ?^|2) *!ai2E|E AJgOO DEf ©El^ ^ Sill m>= DNA2J HlOfl gtm 1 ^ SiD. 
321E!x, A^EIS Rase H 1 m« SI^SJ =eK)ICHS ^AO*fe SOI SjlSICr. 

S SAflAIOflAI AHfEI= UK §0) N2) ^iJ" ES •fc|S(nlckln9) S QM-iSSHE t«Af£j = ?H2J >. 
MgjES SHii LH¥S1ES SS«R= 311 2|D|t!D. Wll 13. RNase H£ ONA S E|a^gai£E|E-S 
tf DNAS SWISEIE L1S-iM?HE t«AKH| ^gShCfl ^?H2| iMSIESWIAl Eia^iaiEElE ^ 

SCHIA1 Eia^iaiiEIE-ith ^M?HE1 aajajog gstH^. 

(3) e g-SOIIAI AH§EI= DNA lEIOiEfffl 

5 SSOflA) ONA£0il ^MiBE *^ St£fi ?fS ONA !E|CHEra7h Afgg 4 2iD. ^Sl, ^§5|«g 

5-->3- ?iirii*TiaioFAo s^oi ie& ona 1EICHEW7I- ummm Amm 4 SiD. 

6 SAO At OO A1 AJ§EI= UK iEejE XI & ^MSEl *I»AIH 4= Si=, ^. ONA ^MSSE! 

*i»*foi ^ts ^MeiEoo cHyna £aaj°i ^mssei seiai?isai ^s°sai ^lai^EiE aischi 

7|^ah0l DNA 3*11! 4=tSIf * SiS SHS1 3S^D. ESf, g SIAflAIOflAI ±MS!!E 12f 
SAI ^riaiEQE AlgS^EI SEIS DNA ilgjEl iEgHC'SAI 2!SttD 

H SSCHIAI iE?HE SSI »S CHir DNA lEIfflEWfll AK1II 4 SiCK 112) OIIS Hr£E14s S 
EEIIMi( Bnoiliua oefcbfenw )(0|8L. B. caSAI 32tf) S b^'EI^ ^QIOfS-WEg^C fiaei//u, 
atearothermcphUiJaXmV, B. stSAi 33&)2K b^Eli: ^SJ .Hg^ A|IS2S^E1 SEHS, 31 
2| 5 , -*3' ^^laiOra SSOI.'SES DNA 1EIDJEWL a 00^?1IE|?|OHEmi(£e<'/B/'/oA/ir <w//)S 
^Ei2J DNA 1EIEHEWI IS| 7)01 ETBfTOU^ 3S)2» BlOiai Elit.m. SS« S §-LH« DNA 1E| 
DIEM 1 EJ?! B BSD1IA) bH)*)SMI Mm 4* SiD. 

B. ca£ 2f 70-C2) S|B) g£l USS AUSOIQ. 01 AOSES^EIH) Bca DNA !EI0)EW7f 
DNA-2)g DNA lEItDEW RNA-2|g 01* 1E|0)E^I SS(^SAh 5--3 1 ^i^iaiOWl & 

g a 3'-5' sq^^rlMOra S£l S^CKO SXI2ICH SiEK iiS 32) 7|£|E£^E|2) SIS 
ES S3 S«l 7I1O0 2|*0 ^ifS! XOHHt^ S«)8S 4= SIQ. tif S3 S*l 711 ES EH g-gl 
AHI8KM *l&> 1^, S7I- E& SJ« S«AI1 4= SID. 9SS 2^2) CHIS 32) 5'-3' <*\±^ 

laiOWII &£0| §S& Bca DNA .1E|0)E^|OI Bca BEST DNA 1E|D)£W0 (Takara Snuzo)! 

g¥ DNA 1EIDIEWIS ^S: 22HJHMAI RNase H 5&S2f eSE^fiaiOH &A11 £fe SA)EI 
0) SiCK HEIft DNA OEIDIBrafl B &S2) «^Ofl AHIIf 4= 2iD. §3ES, Mn*2| £XO*KHIAM & 
01 RNase H2J &SS SSAIS 4= Si= EaSHHIA) DNA !E|DfEffl|7f M9K 4= SiEh. Oiatr 3?. B 
g-S2| 1,^^ RNase HI 7)8W SHI 4^4S1 * SiE). B *|iS Mn'"'l 2W[£ &S«10flAI 

Bca DNA §E|D)E^7) RNase S^l M2H, B SS2| *OiM §^AI7I= g^SS Bca ONA 1EID)E^2I 
2) EhS Si£ $mm Sf= &>g BtHSOIIAI 4=tSl 4= SiO-= 51 a§8ISEh £71 agy ss 
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1 ') 

Bca DNA gE|01Etfl|2| Algg IgSIAI ggD. gSS£1±( Tf»rm,s stesrotharaophi /</ a )S^£J 

Tth DMA MBICHeh^Sh g0| RNase H fg| ^g 2E£ gAIS OHA t£|EH£1*||l g ggOflAI Algg 4 

(4) g gSOflAI AfgEIg &g S»g2| Eg 

g SS0IIA1 gggg. DH3Ligg S dNTPsl S&olg 9/1 aS°Jjg k\%V 4= SID. X(3»«S^ 
S2J gEH 3 gEg AISEIg fi^g Eg si £0| DEI Sl^tOD. Hlg^SMI AUS' 4= 2= 
Sift gg2| Wig. *llfc)*1g 2£ OH-IXIg, gElg(Tricine), EE|i-*|0| ES13EI0IE 9! 34*9(01; 
2JgliES 3! gggg)! SggD. OIBSN/d, km «tf£3AI g£l£! Eg °!gSf Sfctffe gg 

301 e'.vsoiAi mgsisHD. e vm* mvt\= s§ oiuxisr. wn is gg 223 2? 

SE ggOII 2JSB P\U\ 7I2J golAI gg Biclne g§21|OI UhBSISPI AlggD. AlgEIg RNase H2J « 
EHM [QEI- HEPES 3*9(01 UHSHV 4 S!D. (WW. 2|SJ£J g#°JJg utg g E AfgSJg 2SE*iai 
OW Eg. DNA g£|D)£WII 501 DEI <mw 4 2!D. gg°l Slg gEg 5-IOOuM, HlgSISMI 20- 
5MI.H*IOO; PH= 6.0-9.5, Hlg^SKHI 7.0-9.2 g?IOID. Dig 13, pH 7. 5-9. 2011 22-46mM £ggff 
U^5fe EgpH 7. 0-8. 0011 25-50mM. 3gggg gSSIg gg*!0| HhgSISID. Hlg5|SMI A*g 

§ 4 21= 0OJI6S2J Wife. «|g*fg 21? 0R_IXI3, 3SK30LM, 00.11 g OhAflEflOlE c£ S §aj 
0O1|gg SggD. OOJIgag 5E= 1-20mM, H1g3|$M| 2-10mM g?|OID. gggg DNA g 
g HH dNTPs(dATP„ dCTP, cICTP 3! dTTPg Sttft-)SI gEg 0; 1-3.0*, HhB5»M 

0.2-1.2mM B*|0ID. 50*6 gg gggOO AlgEIg EE10ID1 2J gg MOOOpnol, dhBSjSITfl 10- 
150pmolOIQ. Eg, Wig IS, gg g^ ggg 8!8»A|9Pl §7ffi|g £gg 4 SID. 

£|g SE 0.1% 0ISI-2I g «8 g^S(BSA), £|S gE ID* OlohSJ DWIMAToiE. ildf Is T« 01 

tm ¥sai&j psioiEseseioiE, Eg gg gE o.oix oisisi Eggaipoeig m?m $ tiu. 

E^, MP(1-HH.-2-III«aiQg), gEIAHl, gE|((HllS! SEIg), CIDIlga^AIOlE S/Eg slblOlE 
1 5tf 0 f 2iCK3£m 8?l gDHS S71SKJI §e|2^gaiEE|E =E10IO1 £J U|'gO|8|Sj oiyuoi 

e ^§2i DNA flam an si sjsai Ta^sig gn ojsai 5^sit5g4+(PFA)g ^isiot 




^. SPa J©3£!;? , t,* ao, S!g stjsfg oiyg gai Ett ag awa. wig is, Jitww sm 
oi yg sais ssH-iMg, asisi, OMi^i, owi^UEg §1 gaorag sim 5 2JC1 

Oiyg? =e|OI.DI 3! ?g£SA1 ^i+i EtJSI-g CHyg g°-t!g ag-^M?HE ftS^OI ^fi£l = 

i*S2!L3 90t ««)wx siffnioiiflAia $ g sasj ggwAi Ahgag se oisis gajg l j^ai 

DNAf aQ).^I^RNas8. H S! dNTPs21 Qg 14 ggg gfegWI ^71S ?1*101 g gg 

L 0 ^^!^^!^?? =Trga017i|21 WISAI O|iga?|01 gEIOI {e O 0/»ric/,} e TO //)S¥E12J RNae H S e 

" " ■■— — » - - - - HEfrgaOHi 

?E12| FNae 

- — __ iiowisj 4sg 

^A1 Bca BEST DNA ga CHEWS! gfg b>g-S|S171l 0.5-IOOU/a^' U1g%wri~22U"g?i6|ci. 

^^f&JOWl S DNA fEIOI Elfll g g gg2| »BWIAt W«WIOI AlgSlg 2? Wig gg 3911^1X1 3 
12 01I±?||EI5»IOF gEIOI ( Eaohorhhie ooli ). mS.S^Mfy'OPoocua )<$ /k«2 Ol^l^gS^ji: 





g 201 SlgSIQ. 
(5) g &9S|.g6>g §^A|9|g gg 

g =1,?! ^^§,,^1 , (1 )CHI ?\MZ> dl-EI- gg gE|H*rgaiEEIE EElOlfflg 4^1 (2)01 7|Xfi B U121 

g= gE^gaoora a o)pi 7iwia mai gg ona gaoieraai winm aisWes^S 4gg 

J o 2ig. E|!- RNase H ««• »= DNA gEIOIEIfllg g?| 7|XBS b1£1 gOI RNase H ggg ggAlg 

PCR ggOfl A|g£|g dNTPs g(dATP, dCTP, .d8TP g dTTP)gg gggOJAI gg e?gO|AJ 7I9SAI ^1 
aiSEIEl MS^IS^^IMSAI bjhg|S|Sh?fl A«gT 4 2iQ. dNTPsg 3201 AI#EI- ONA gaOiaSIWI CH 
& 7|gSA1 SffJe tf 7-QIAKdeara)-dBTP21 gg dNTP Zmm 3mi 4= SID. dNTP Eg cWTP & 
A1M2J SE«lg Algg 4= aCI. 0101 E 3g§ ?>g dUTPg I? Sfg 3gg #g SAUg Stl' 4 

^•^M&f gaa*§ai2EiE saoioig g gswAi . aww. 4 aci . ^r?ioiag r«aS*tf 

MEEIE =£10101 g Eg gEIH^gaiEElE 5E10ICH 1 HHfcttHDI S Sg2| ggOI/J Mgg 4 

AJf Elg fi^S| SSOI &g2|g(HIA1 S£S1g g gg2| ggOIIAI gjg*|g gg ail 
71g 4 SID. g ggg «|g*1g 2g OHJAIg, Wll 13 RNase HOI AH§£lg ggA| 01li?|ia?lol 
^EKDI ( Eaoharhhia *o//)g^E1 Wlase Hg *71S 7|g 4= SID. g71S fiig A|SfA| gg £t^ 
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son stm ?m 4 21710 sua- re* aoi= #oit»- s±b 4 siei. dew. s 
42i Era a= ggs &sai u?m as &4«2i §71- e= &re gfsj g?^ as sin 

fife t> 1§2| 2°S AHSJfilAI SfeD. 

S &,^WIAi 4S2SAI AhgEfe «!£KONA S£ RNA)S t«i+i 5^ 4 Sfe 01 b: 4S1£¥E1 

H*Elo171D H3Ltf 4 SID. Eth 481S S WsOfl DS ttSMAI SIS M£V 4 SID. *i 

4= oi^ ^esj oi£. xnt?sfe.2s ohjais, axn as, *np#(biiHvcMt). * 

CHE. tl*!^- m 0 !. M. £*!(01l: S3 23 £fe § = 1) a All 3 BH^Uffl: SSf? A|3 DHcf 
51) S= BK1IEI§« AH3E HH° t ? ! l)jU 101 S?IX0S^E12| blSOIE(virold), UWia^, ^HEIS. 

aa; sa, <*i§ a §121 aoi t»a-s s««fe *ii, hi-oisi^ es aoEiesi is oijsis 2a 
aau Agassi 212s n«eis yi(oii; e= stw jw, a ssj a 14 ah uoi S7i»i 

1 SUV 4 Sfe ^11 EtHiEh 271 4S1S SAia £g(HI Cash £71 71 WIS! ITS 4311 5 
SSI8I01 «SSfe ^(preparation)!/ 4= SIEh B IjgOUl Algl 4 Sfe 4SS2J Oil 

e A-ns nai #1 c£^ a^i y^$|0) an, useon s= m^y sw asah 

ITS 301*13 tfltf gA>#g 5*^tCh. E*t. aiSOfl *I4!S SAI& &B0I DEI- S^AI9t 4 

W DNA E£ RNA2* ITS bH^SKHI MEV 4 SID. 

*Sai StJfife tiSS Bfemfl »2. MS S3, MM A*S9fe /JS.gtL «£l, §2H± b| 

£ S = ESS* =aii(French press)! A1§fife atr/aSM Aj-gfilOl #71 H3B SSS^EI SflElf 

4 SIEh g^! 3?0flfe ( 4S ii SSSW SWISrfe 201 SEIftfcKMl: aiEVrieilOMPI- 

znttz s^l tii^s SAia sa. ois is. him asohgnEHiri, ois 

SIS. 1 371 S€ JE= U£-?UH fe^OII 2JSH SfllSQ. 

RNAS^EI Algl ?fe §^AI?IOt Sr= S^. ?S£SAI RNA1 Ar§Sh= ^SA^gCHI 

2ISJ i^SS cDNAi 5SSSAI ArlSIOl S ^22| *tS^ 4 2iQ. 4SeS0l! S RNA, tRNA » 

rRNASh SS RNA SAt S *0| RNA St StltlOl, 3 2 Ah BJSS SEHDIDIl 4 2i= CHh RNAE 

5 &S£J »B0|l 4= SiCK 

AhgS ShS 22!oKHIAI 4«°SA| RNAOfl Oiail«r= 01J= 2EHDICH7h ^SAh EJSOIAI Ar§^ 4 2iD. 
= EHDICH= 4S^SA1 101 RNAtHI ^S^SJ *TlEfl2EIE A|g# ?>S =£[0101 (HOI*! 5EF0ID1), gEI 
3-dT "EHDIDKa^AIEISI^SEHMDI 9! SEfOICHB £Eh010i(?^l 5EI0I01) Bl 4 StD. 

«oi»i2! oiygj2h 5® old, qgAn serainsi goi& Hhe-siswi 6 ^ee«£EiE oi#, Ei^ uim 
*ct 9 ^aaisEiE oi^oo. esn2*rgai2EiE »e»a, soib um^isfTii ioo*T#a£Ei 

E 0|«K t)rg2!9CT 30 rfMSISElE OISIOIEK FlffllErS eEIH*rBai2EIE =E|0|D|7h ^SAf§ 
= EtOID|£A1 Afgl 4 SiCK PlffllErS l£IH*riai£E|E EEhO|OI& E?> S 5*!££AI ^2 

A^ cDNAM ArgSIOl «I^&.«^AI?I= WatHIAI ^MBhc W& t»s§ saOKNBAI Afg§ 4 
SiEK ZMtl =EIOID)= #71 (1)011 7WS 3>I3 RNAS^EH ejSAF ^SOI A|g§ 4 2i= pii= 

4 SiEK. 

?«£SAI RNAS ArlShOI cDNAH tf«Sr= ?>= 01!= Si7|- e1aA^ &S0IIA1 Argl 4 2iEf. 

□21 MS EISe.1- a°S^E1 7ISfct ^SAfSi. OUM Ma, 2P g40mi55UIO|E1i-SEH ^SAh S 
4:(avian myeloblastosis vlrus^-derlved virus reverse transcriptase(AMV RTase)). Ol-^i *1SS bl-OI 
Eli-Sail! ^SAK murine, leukemia virus-derived virus reverse transcrlptase(MMLV RTase) 91 
£h?i!:=5Ha bhOIEIi 2 e^SA} £±(R6us-assbclated virus 2 reverse transcrlptase(RAV-2 RTase)M S 
-WO. Ett. ^SA^i ?fe DNA ©EICHEW1IS Al€^ 4 S!EK MlSi^ H|E1IE|g°S¥E12| 

DNA #E|O1EW(0«: Tth DNA 1EICHEWI) a bf6IB1i(i98<.///ui)^£| USS afHIEI§°S^E12| DNA 1 

aaowa &oi hsoiiai ^sa> »s ot= s±7i e btsihai anfaiw 4 sia. e irss n 

t?*l-= 2S OH-IAM, B. stS^EISJ DNA g£ID1E|*|l(Bst DNA gEIDIEW) a B. ca£¥E1°| DNA #EI01 
EH(Bca DNA gE|01Era)2h IS ti\gl-\±(Baoi//ua)<$°i HS« efEflEISES¥E1£| DNA #a01£MI7h 
UffiWlT 4 SiAia, S SS# 8^ 2S OHJEh Ml IS. Bca DNA 1EICHEWIS ^3A| 

9i$n oaLii^ oisi ssa *fai sf^o. e*^, ass as saswiAi ?««sai rnasi zn 

12. S«l 2)fllA|?ISA1 cDNAl 4= SiEK ^2A> 2i&Si S>= £1321 2 S #71 Si2J ^ 

01*11= aioi #71 ^- ft? A>gl 4 so. 

EEI-H SSOflAI S^AI §^AI?iaAh Sir trlM^ElE A1§1 DNA E= RNA1 * S m 

S3 »SO||A| <^1S S«£SA|2| «!i+«SAI AFSlf 4 SJO. mil OflSAI «tJ«1= 5! 

S OH-IXIEf, S^AIFiaAh fife »fgaifiE|E AlUl StJSfe BffiOl #US «iE11 AF©S|0| Sj 

ay Alias «§ssai?i2. a«a «sas4s HH^ha. s^Ai?iaA> $v= ^lai^EiE ai§ 
i stffife eeoi 6isa «ieii ae^Ei sgsia Ai-gfife 21 atrsfe amig sm*o. «i 

Ei= ^^LHOIIAI S-gSIXl a*Xfl£|- CHh 21 Afff 4 SIO. WSAI, pUC AIEI5, pBluescript A| 
EIZS. pQEM AIEI2. a^O|E« *|Ei a EFAIS «IE17I bH^SM Af§SQ. <5Z= AI€E|- «IE11 S 
A|« 4 2i= Ofc 21 A^ 4 2iO. 0111 IS, 80|«KH BHStfe (Hli?IIEI?IOI SEWI 
(Eeoterioh)a »//)§'3 t SJEh. 

^a-o ami si d# asss §^Ai?iaAi- sfe ^laiaaE Aiai ■»= rnai rna ieichewu a 

SSA1 *riai<£EIE Alg# Stifife *!!^ BS1 AlgSlOl 3A1AIS $ S|S E= 2?2Af Big (HI 2|*H 
oDNAS a&Aia $ RNAI & ^S°l 1^1 91^ 4ti££AI A>SW 4 SO. §^AI7iaAI fife *riai 
2EIE Aiai 5f = nti BBS RNA iEJOIEI^Di EH«> ESSE1 A1H1 ??= 1§2| IfltJfih 
A| g* = EK RNA SEICHErHKHI CHtt =SSEi Algl 5>= *!E1LH£ ^JEia, 3S| aBOfl RNA lEIOIEh 
AHOfl L\m ESEE1 A1@l Oh^EI SS 91A1IMS 1SEI71U RNA lEItHEWIOfl IW ESS El A|§ 
1 3= =EIOI Dt a S|l^ 4S1 AiefilCfl S^51£S 4 SID. CODA) §3AI?I2AI- fife ^ 

iai£EiE Ami ste ses #71 7ias& b^ 101 «*»fe rna msiasmn zm emeei 

Algl AhSShOI RNA SEHS ^|EI7IU 4 21D. RNA 1EID1EW01I CHtf ESS El AIS1 Sf = 

C ES «IE171 A>SS 4= SID. (Nil IS, pUC AIEI5, pBluescript AIEI5, pBEM AIEI5, 3^0|Ea 

91-15 



^2003-0036707 

> ' ) 

*ia sj una um^sm mwbq.. b# sehs e^ b«sib § Huraewi aus 4 sick 

RNA ftB|D|£rai5'4fl E£ gS|gg 9|oB A r §!' 4= SiCK .0)1 SM. SP6 RNA gEIDIEWI] , T7 RNA gEIOI 
EM, T3 RNA gEIOtEI-KII §g fc=| h^^^j «r ^| ArSlr 4= SICK 

BEIB MS DNA E£ PCR 3B2I- SB CHg-AEajc DNA S # RNA E£ mRNA39E12| 3BAI- BSOfl 
2|tH H£& cOHAEI- &B 3g-±EBE DNA 1 291 B ST3WIAI DNA3A1 dH^SIXI AKflT 4 
SICK Qg-±MfflE ONA£ 32# 2§-±MBE DNAS B«AIZ! * Algols SOI UH^SHIK 

PCR §3 #g2> 1TB B£2| QM-iEgjc QNA1 ^«££AI AK§Sr= 2?, B I> h S2| »SOflAI 
B3 BH£ 4^1 4= S!CK S S3 2| = £10101 OH CHfc.KO|y§ *9|0| DNA£| WB£SS«E1 LH^S £f 
507H2I 2711 *I*IA|3] ep»'4ttir'-4 SCI. 6 SSSJ DNA SJg &HMAI *RJ2| DNA #30|5WII! 
AUSKJ) RNAE£9a°| AIM 3£= tfliM S^AI?|= 39, 4^E£A1 RNA© AlgSIOI 3SA1 BSOfl 
24*H 4^£|- RNA-cONA C|g iMBE *«tfg RNase HI EtJSl^ B U32J gs* gfg g&gOII 71SI01 
RNA ±£BEg mmil a^-^M?HE cDNAS t«di BBA|?| gs? Bgg 7HAIW 4 SIC1. E£_K 3* 
«££AI RNAg AlgSfe S! 3BAI BgCHI £|5l Jill 2 B cDANg SSESA1 AfSSrc ONA g 

^ ffSi 4=SSW 4 SO. Hatt DNA gEirH£l*||£ 2|BA1 fii BS ffi igajc B«g ?^C1. 

B2| S3 A1S0I SWPI UHStHl 3!1B S0|£| 



BE SOU 2*11 XSJ A)§ E= 2J0JE §BB ^B2| S3 
EEIOICH AISOI SBSMI g«Sr ^ SlTfl XII SSI— 20ICK 



saitrew: sm, ^sesai dna^i- qm-^ebe onasj 29, DNAg 3g-±MBE onas bsai?i b if 

S2J WflUAl =E1HDICH^I 4«ESA| ONA iEBEOII Itflf 4 SiE^ BCK Qg-±EBE DNA71 BS 
£1^ SE(W: 2f 95'CMHIAI 321 2!3WI0iaA|?|^ 201 £ltB UHJSIW 4= SiP. DB SSS 

§7^1 pHB AhgSfe 5!g SWttO. 0I£1*H 35.. pHM BiA|3| #£IIi^#ai£E|E SEKNCH7h 2* 

on nnr 4 sts«.eioio» «o. me-^MeiE dnai ^^-^msie dnass h«ai?i?iu, rnam ?s 

ESA) AfSSK= 29, ^SAI- ^SOfl 2J«8 cCWA(^e-^m?HE DNA)! ^^ES gg 52 

8KHIAI *Sd-s WAiaa. 

= e^S BE E^ B»gH| 5«g ffShA|?|A| ST2 BTSM 4tS*fe 21 2|0|*th 
B 2AI|A|(HIA| AfgE|= UK 'gS"B ^5|S)£S 3 BESKHIA1 3* &?D0flAI Si S! 
^B(constaht temperature) SIDItO. 

B HBSI. Mti:. M BJSS geilU^ EHBSr SB SBS DNA gSIOIEIOrag AiSAKH £5 BE(0«: 
3rc)tHIA) « 4 2iD. Et.^ S-LH« SikWE^gaiOWl Eb DNA g£ICH£K)rSII)S Affil- 

ed 2S SEC01I: 50-C 01^, E= 60X OI6f)0IIAI 4t"^ 4 2iD. .OiatJ 2?, =EH3I01£| HI ^01 5) 
Oiygg SjfllEIOI DNA S^S| §OI«B §?rt!CK E«K ^SESAI DNA°| ^5 <gg2| S^iag oH 
S^ESAN. DNA g£|0ia«|2| <M§ fee?# S7^AILIQ. B &SCHIAI 2|2Ah tfg 3, 1 tSiT g^g $m 
ES 4=tSS *'SID. OIEI^ 29, ^SAh fiig ^71 2!SS B^§a^ ARl&^Li ^SM ©«g 
DNA geiDJEKIIg Af©*t01 RNAS¥E1 92HB A|gg »fe DNAg S^AIS 4= SID. 

B BJSSI.g?! SgS &SMAI; B SSS Wf*r= 2B OHJAIEh ^«ESA| 9§-i§yE 

dnaoii ^-a^a ?ioiiE^ gem^geiiEEiE saoioig dnachi oiysAiacr. oioiai, dna geifflEjwsi 

^SOfl £I«H SEI-OIDiSJ 3'-grEfES¥E1 ?«ESAI DNA2J &B A|gg [DEI- 4^SESAI DNACHI 6,^5)2! 
DNA(EEKI|Oi-i!Sa 4:MBE)g dSAI?) Qg-^MBH DNAg ^*|CK 2!£*rg2IIOffl£ Dg-il 
BE ONAWI .^g«rll OM 5SK)ICH -dSS 4:MBE£| EEhOIDI ^?IS^E12| DNA *!£!§g AlS^Cr. 

b ^32j gsEs, ais^eaioras- qm-^mbe dnaoii (=ig ^aAi?i= h s^sai srgs^u b 

ST3ES OIBESA1 fllt»«f= 2!B OmXIE!", SSE^gMORIIfe ?m\&& gEIH^geOEElE EEIOIOI 
a 5SESA1 DNAS qi^B Qg-iMBE DNA2J ?£g B3A|g 4 SiQ. ^§9E £IB S^g ?>S 
DNA gaOia-JJIfe MS* 3'-SB£| 5WCHIA1 DNAg B£|A|?ISAI Qg-iMBE DNASCHI tfSB M2J 3"- 
©BES^EI DNA 4:SaEg JCJ^JSAI?! ii'^SJ E£|OICH-i!§B 4IL«£i CD£hAI, <L"S2J 

E£lOI01-i!SB ±EBE7|- SI-AI WSB =EHDIDi-B2t! iEBEg CHBtJCh. 

9?H£| EEfOID), SSESA1 tfl^OII ^e^oi JiDflS^ g5l3^gaiEEIE EEI-OIO) a *IBE! i 
MBEOfl ^SS|2! ECIB ?l(HIEr« gEIU^gaiEElE EEIOIOI g Afield B S32I fltfg ga»A|?| 
= S,^B 4tS^ 4 StQ. Oiatr 29, «IL|E| 5£I0|01= ^«ESAI DNA iEBEOil ItJtl-CM i§f!! 
E flB- tf§AI?l= eJS, EOB. EElOIDi^ iMBE »B fifg §21- BEIB jtIBB iMBEOII mtftl 
0) ECIB 4SBH *IB Bgg WAIBEI. 01 SOI AI€EI£ 39, SIU2I EElOICHg 5^ BlifgOl 
ECIB EEIOIOI (Ml CHt^ ?*ESA| 4 2ID= 2B AI3SICK CDEIA1, Hl-flS ^SCHIAI 4S2J 

IfOI §71^011 [QEI- g^^gej 301 WftlO. 

4^!E£A) Qg-^SBE DNAg AfSSKD B U32| «l^2| §^ S"@g 4=tSSI= 39, 97HSI iMB 
E=- 2|2f 97H2I iEBEOfl CHySSfe ?IMErfi gEIH^gaEElE EEIOIOI 1 ArgSKH &1CHI 
Al 4SESA1 S|-€^ 4= SICK B§g CHg-iMBE DNA2) BS^Ofl JHAISie 3?, G1-^§S!E DNA 

21 a « b^m ?imi£r« lEin^gaiEQE eeioidi., «H2i Lii^AiEie^gaiEEiE MaE^aioiM 

(dNTPs), DNA gEID1E|«| S! SSE^gaiOffilg BS B^gOfl §7IBCK QI-i§SE DNAg B«A|?I7| 
*ltH S»ag AK§*rH fidkg Algol-AI S= 39, B« '* Eif S7ISI= 201 Uf»S|»K>. 

^«ESA| Qg-^EBE DNA 3! 9?H2| 9I0I1EIS gEIJQ^lMEElE EEKHffl 1 AHlSfe B ©22| 



BE tStfg 4SS^ 4 SICK DM-^gBE tfl^B 8W gCHI ?|D)|EI« gEIH^gaiEElE =E|0|D|g 
^C|. OICHAI iEBE »&g StJAfe ^fiSj iiJHEi B§SI= Bg gES^EI QAI A|5f 
W 4 SICK Bg §21, *H5 b(HIA| EdlOILH A1@g gsj ±mm MtffiD. *7IS, BSAI 5« 
2J BBOI S^*IB 39 #71 71 #B 221 9AIB Qg-^EBE Htm CI-AI a«BO. 

B i^BE t;IB &Sg »B DNA gEIDIEffilg AHSI01 i?l» BBA|?IS 2g E*>SI= 
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nHw S^AIFIS MS*JQ. ?t!£SM Qg-^MeiE t|tf. Zf iM?HE2| *gai£E|E All 

(HI ^§Sj«S 4rS2|2! ^?H*J ?I01IEKS §£12**81 £E|E 5EJ0ID) S iSSJE »» ffgfi 
ONA 1EIDIEWI2J £XHs r 2J ±m\ ZmmM ^SWI ^fiSjSJ ^?H2J =E(0|CH-£!§& iM2!E7h 
t,^SCK£EroiCH-<y§=l ^egjc ^SAI ?S££¥E1 =E(OI01-<Mg& ^M!t!ES£J Zf EEhOI 
D|-d5S ^Mgjcoj eS j. 0 | soma. 

B S/JIAKNAI A r g£l£ dr. ££1*1 fifSS iM?HE7h ^!t!E *|& ygofl £JS» Qi-i 

§2!E °t^og« E1 dna g£|CH£r*|Pr ^«g Bfi«Bl 013 EErB DNA SEI01 

£1*11011 °|«H ABS fefga LIB ^S^J ±ie!Eg i£§£SAI AlgorOI gSSj ^geHEg &g8r£ 2 

ygg eig^a. ^ ±?m &m ^s£sai qs-±mshe tui+g eeioidi a ^m|he xish » 

g* Slfe DNA SEI CHEW-OS *|E|«h01 ?S0fl &*W dSS ±M2!Eg £53*1= BlgS 23SH1, 01 
7I0JA1 iEK3ID|-£!§a iEgjcg ^gs^ DNA MEIOIERIIc 4!§S ^M?HE£J tfSAJ S) 4^££¥ 
El Qg SEKJICH-i!SS ±M?HE£ 8tt«PI Hfit!D. ^*|xl 6.rgA|?|£ DNA g£|01£rXfl 

2J s^? WSAI *PI 4'AIOfl 32HI »B0| KE1 ^SW 4> 21XIB. 01= S &g2| 3ffl«ttfe 

as oilo. 

— m?he xi a- etgAi >:?ixi esAiii 4 si= dna SEiaasi^h b ^souai u^sm Ar§§ 

« SID. CHI2AI. 5'->3- sq^^rttaOBO &20I gSS Bca DNA BBJCHSf»S| UVti 5ol d r & 

SISCT AhSBD. 32ifcl- fii^ 4»QS{2S BcaBEST DNA" g£|D|£WTakara Shuzo)£AI Olglf 4= SO. 
UB ^frl 2978001011 gttgOD [&S fiiOfl CH^ S3 AH EttfrSr 0ll±31l£|?|O1 g£K)| 

( Sector ichin colt ) HB101MJ1205 (FERM BP-3720)££¥EH HSU 4= SO. 0fl^?)|E|?|O| g£ r 0| 
{SBoheriohia ipti) HB101/pU1205 (FERM BP-3720)^ 1991tf 5§ 10g! p|6Tl )0J International Patent 
Organism Depositary, National Institute of Advanced Industrial Science and Technology, AIST 
Tsukuba Central (6, 1-1, Hlgashl 1-chome, Tsukuba-shi, Ibarakl 305-8566, Japan)(HI 7|e|-£J2}Q. 

m wsm mvs\= as on_ixieh e &gsi nam §^ai?is anasi se^ oisai wm & 
01 naao. 

e SS£| tH^& S^A|?|fe SatHIAI, ?S2SA| QM-^Egjc tl|A^ RNase H ^^HftKHI Zf iMSHE 
SJ irgai2E|E A1S0J ^§S|2S 4^S(°! ^7H£J ?IDilE r S fS|j»Tft2l2E|E =E|0|01 S ig?!E 
Xl& DNA gEIDIER-flS «EI8h01 ^«M. #M3!H! HEKJID)-6!SB iM2!EM «fS«JO-. A1 

£ CHySI©^ SEKJIDI-dJSa im?HES Dg-^MgHc tij^ a yg gjf 

^JH2| 5a0IDI7h.0iaS*fe, A1S CHyUSe ?S2S Qg-iMaE titfg «W « SID. 

$ai°i ag-^maE ntm ?s«mai joAwtto. ais oiygsfe ^«a =Eioioi-i!sa ^msje 

S Qg-^eibE E|atriai5»EIEl Strtl-^ RNase H£ MSHaQ. ^S0|| 4 V 

asjoj «yg .^EgHE .*& «#■ SJS DNA lEICHEHl AigShOI QM-il:M?HE *S4+SI 2f EEK3ICH 
¥^|£J 3--gE!-£S^E1 iMSJE «»AiaCK A|S OiyDS^ &«a =E10|Oi-dSa ^MgjES 
a Qi-iiEH£ «3ih a 5fS i^lfl 32r ^7H2| ££1010171 CHyflofe, AIS OiyUSfe ^ 
£S Qg-^MgHE tll^e 4= SiD, 

?S ^91X1 ygOl gOILIXI Sfe 3^, 2f a* EE10IO|-6!Sa iSSES ?«a ^71A| ■gEHHJ 
□ MgjE ^tf© 4^1f ^ SiClr. 

^71A| SEH21 □B-iEgjE tlltfS Eia*riai£E|El a«S1= ^*I0)IA1 RNase HS StiaQ. ?«(HI 
Af a5) oj ^egj= x|& DNA gEIDiEWIl A1§S101 Qg-^E?HE mm 2* EE10I 

Dt ^*i2i 3:-aersss?Ei ^msje xia-Aiaa. ais oiyssie ^«a =eioioi -d&a ^m?«es 

^?«a QM-^M?HE S =f« i9jxl B^g §21 ^?H°1 5E10IDI71 CHy§*1=, AIS CHyHSfe 
?S£S ^?«a Qg-^MS!E t«6H 4 am. 

g ©gSJ 4fld+g §^AI?IS &g(HIA|, ?S£SAI Dg-iMe!E tfltfg RNase HS| ^AHShCHI ZJ- 
E2J *rgEil2EIE AlglHI 4'§2j£S 4^Sj°! ^7H£J S'IDilEhS MEIH^gai£EIE =E10|D| S iMS! 
E «S- S«g ?>= ONA gEIOIEHS AlElolH, ?S0fl #SS)2! EEI0ID1 -i!Sa iM^Eg 
fe^*J-Q. i?|X| Sfgoi gcHLIAI Sf= 3^- Z| ?S 3 EE10l01-i!§a iMSES ^71 
Al SEHSI Qg-iM^E 4|i!S 4= 2tQ. 

B ^S°1 BfBHAI, ?I01IE1« gE)2^gai2E|E EE|OID|-i!§a ^M?DE^ EIM*rMai2EIES 
StJS1= ¥^IIHIA| S*HE|0) SSHS^EI £S«a 5' BS (EE10IOI ¥91)^ £|S^eai£EIE! S6t«1X| 
arg 4= HQ, 3^1 iS«a ^EHDIOI ^S^E-f i.isa =E10|CH-d§a iM^Eb SfiEWgaiOWKHI 
£1SB QOI4 h SSHEIXI Sr^Q. S3F fiOi EE10ICH Allg ?>fe §^ i.HgO| 

471 7|KHa U121 SOI, gf^ g(HI EE10I01 A|gg ?|A| Sf^' iM a =S10|C« A11(S)# 
£+e0|. B ©S£) WaNAT-tltiir 4= 2iO. Oil i^lOl B SAUAiOflAI g«| ^MS 

£t^!EK 

B BTSSI *«^ §^ SraiSl WIS E 33 LHAI 360H EAItia. QAI Sttl E 33 mxi 36S B ^S21 fltf 
§3 ttttOIAI MAiatoj g^g gg*1EK 

E 33 LHAI 36S DNA ^S£SA| Qg'-^§SE ill^S! DNA, SS2SA1 DNA2J ^gai£EIE A1S gSCHl 
7l£SrO! ^Sa tMSTSI ?|IHI£rS geia*rgai£E|E 2EIOI01 {5MM. FIOilErS gEH2*rgai£EIE 
EEtOICH £ 37HSJ E|a^gai2E|Eg 3 -BBDI ?>H; EOilAI A|gg Eia*riai£EIEg 

LIEiyjCI), ±MSSE xlSh IS1 iE2!E ONA AI&OWI (DNA gEIDIEffll), ONA-RNA §10IS 

EIE 9IXI01IAI BSBSfe Eie^gaiOWPJ RNase H, d5S igS«ES ^AI^IHAI *fe 7|l°l dNTPs 
2J 5MSKHI2J OHAiaja iSi gS*HI1, 

E 33CHI UEJ-B U121 ^01, i?«£SA| DNA2| ifgai£E|E A1§ §S(HI 7|£5|0| i^ga t.^£J 9IWIEI- 
S g£m*gai£EIE 5£10ID1= ^S^SAI DNA2J SS ¥91011 OtygSICI. ONA ^ESDEb BM 1 0il 
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uem — m?he. xm b?i°i lae/i ^ ?idiie^ ^eintrieiisEiE =ekhoi°j 3-iea^Ei a 

§SC>. 

013?, E 34011 LI-EKiJ UK E^l 20)1 UEhdJ H r 2) ©01 4t! 491*1 tyg a at 4^ 5! SrSSSEI dSS 
£2miCH-i!§S £MffiE£ S! 4^E£¥E1 SEISQ. = E)0IDI-£!§a 4M§HE£ 301 3' ±? 

sichiai ms. oiysBQ. ^msi ae|hc S Aie oiyssfe =eioiOi-<y§a ^mbes ?ga cm 



DNA7I- «Sap. Oil E 340)1 A) gg" 1IISA1 A18BO. 

E 352) &n m UEM UK A)£ 0)yHS r = £30101 -dBH ilSSES ^?ga E 342) CHIRMS! 
E DNA2J ?|D)|EfS gEIH^#Ell£E|Ee^E1 SEa RNAg B SfU2| ^MBESfOI Qg-^M 

SUE DNA2) ONA/RNA oWISElE A)OIM0)|A) RNase HS) SrgOfl 2)«J £$Hail, Qg-AEyc DNAWl 41 
fiTSBO. 

0I0IAI. j^SBE *l& e.^01 Dg-^egjc DNA2J i=!ES^E1 gO)l_rH 0NA= E 352) 42) gOI 
dSSQ. 0I01AI E 342) EM 2» £t! SO© Sfc □ b|g£ gCHLKQ, S3 

1, ^ A)£ 0)yHSh= EEh0|O)-dS& 4M|HE£ ?ga Eig-iMgjEg 4S2BO. 

EB, SBB gf2) 1£II!ttB2II£EIE EErOIOl'OIl OiySSfe A1S OiyDoKr »ss 4 

M»!ES 7«a Cil-^M?HE DNA^ 4S«aHK 

01* E 360)1 L^yj bFEK SOI DMA ±Mg)E£ ^MfflE *)£ fihSSJ §2 r 3A) Z| ?|0ll£r« lEISrl 
clISElE =£KD|0)2|.3:-g=r2S¥E1 E 352) £2) ?|D)|Er2 lEIUfclEIISElE =E)OID)0)1 0)yil$r£ 
AIS CHygSfe »Sa 4M»!ES..7ga Qg-^eajc 0NAS idS-SEK <E.m 2 S <E.m 52) 221- s 

a>b ?b 4*i*i .ersoi so© gown oisah ais ofyae^ eekuoi -dsa ±«=e!c e 

□g.^EBHE?) «S«aEK 01 CW-^BBE ONAg E 352) E^TII 323 QAI EIBBU. B70 3M 

A) DAI A|S)t!CK 82) ?ID)IEh« lEiatrgaiaElE EE r O|O)0)| OtyUSKf A)£ 0)yi)8)£ ABB 4 
SBES. ?«B. QS-iiSHE DNAg tfgorll E 360)1 A) ggggSAI AJBBCh IB Oil Qfi-iE 

?he m^oi ef^5)Es bbbb-bb &gas b#2| fiweks gEia^geiiaEiE eeioidkw 2i*a 

BBB 82)1 ga&A|?|I2 4S««)CK 

FIOflEhg lEIH^gaifiEIEg AUSfe S i^S2| tflif §^ BBOIAI §^A|?|HW *fe SS90I AIS 
9ia SEICH7J 41 SSI 4= SICK 1E)D)= S^A|?|I2^ Q4=2J S^0| Bfiltt u Q *»£g B.^a ? 
21 ?^=EK 1EI01S dflSI a?l9§ M3AI EHQ ffl = ( laddered bftnd)£A| EWSO. 1EID) 45 
§5AI?II17;K*^ S^. S^2| ^3 S^, A«H= ?IO)IEr« lEIHrrlSVEElE EEIOID) 

2| ^IfflEElE A|g, g(HI S|t| g*fl ff= 25ES BHfiCK 

^71 7IXDa tiW SOI 1EI01= g^AI?ii» D^2| S^g ItltO, WISAI, gE|D)S 5)3^ 
ESMM AhSSHDI 8hOIME|»AI?l& Q4=°) =S«2h SK3I»EIE*H1 Al life's »«AI?PI [ID 
SOU S^A|?|3W *fe S^g 5*«rS «H^S. SgSHlTJ Shb 2? S©30. g^AI^IIOT 8fe S 
e< E= 32| S± eOS 2)te MJB01I 2|S» SECHSAI E^ 32| BHftfBSA) SEIfflg^Ei 

4m 4 StEK 



5--3' aii^gaiO^ UERHXI Sf^ 201 gfiShEr. Ml IS, f. <.o/;S^E12| DNA 1EI01EI- 

m 121 o)iJi^ie«ofai-iB ^oiMei iaiu^ &>s. Bst . ona gatHEras^Ei sata °Aht> bscnbw 

England Blolabs), a B. caS^E|2| Ben BEST DNA gE|D)£WI(Takara Shuzo)g 3Zm DNA gE|D)E r ?4ie 
A) A)gtC r . Al^UOffll(Sequenase) 1.0 &' A|9)Lmra 2.0(Unlted States Biochemical), B (Bene, 
97:13-19(199mtHI 7I^HS T5 DNA lEIOIEWI B *29 DNA lEIDIEHg Et^ A>§^ 4= SCK S)l*f 2| 

si flii S7Bioi tsi e)wiAi?i& aeraiis ai^aaiowi ssi gsidfetog dna & 
« a.'-eioiiAi ah^ 4 aa. 

a g g2 | gs y^S.Q°ny g£ c£t ggoilA) 4^1' 4 SiEh ErS*> SE^ 2r B?«(HIA12| 
fiJ-mi StBSWI SfE^ V BIB SEg ssiaijis 21 sidibo. ^si, oskt s 

E= 0)11 13, 5EKDI0I2I 0)y©, #S5) ^Egjcoj ^ s ^ ffiS , ^egjcoj ^3 (nicking) S! 
^©2| 2|;2«HI Slgy SE2) ^S r g 2SBCJ. 

BE. ?t BTflOil £E£ BB*Q B9IB ^(constant temperature)!))) 

A) 4*m£ 21 2|DltJCf. 1 E^2| S^OIIA) B?S 521 SI 2)^0^1 «|«| £Eg 201 2) 

s a-22) g^ ^21 smsj tiir sei ^»)m ^sw ia?) a 

Er= 20|Er. [LEhA), g lf3& mS2S *riaiEE|E A)gg ««S r = ^1 »IS8r= 201 Q. E)4= 
2) g^S)a 4D<y- gsj fe^Sa iMfflES^E),IS!l SHEIAJ3I7I ?|*)01 £E! &9\S. SMtlt 

21 SfiS BQ-. Oil St^S oi ^5)g ?|5| g A«fO|gE1( thermal cycler)2f ©g mwt! &>g SXI1 
gfig BQ. 321 LK B &S2) c^l SEg USSW1 SXIAIg 4 2iS §«iefg AJSsfa I 4=1 

acf. 4^1 7ima ©01. b g-sy g«s eg seodai 4*ig 4 ao. Humpi. EEraioi 21 

H|-eO|Sj°l CHyUl &4AI3IH EEKJIO) ^ e 0 |Sjo S ? «og A1 ^ga|££IE Ail CHI OWSW 4= 
SiE^ 2>g SE a 2^B(strlnsency) 451 i! E -*!SK)l 4«BC r . S g«g XflBSr= 33 S OUAIB- 

= fii2| #fig #gS| °X|8PI ?IB SjgB SEOflA) B ^32) fe^g 4tS«K)l figg 1245 

Um*mn. 20«C IU\ af 80*0, EH^ b r B^*CT fif 30 *C LHAI ef 75-C, bHf2)Sr?)l ^ 50-C lhxi 
2f 70-cOIEh. B«| US 2E38HHIAI ^§1 4B*r= S^, fig SE0JA12) &§g $|B 2MQ CW a 
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EEH3IDI1 A1SS1B 2101 HffiPW 4 SID. &8 SEOfl 55101 01 2| All a 101= Ml IS, 

32| Tm ZW &2SSH3I BSB 4 SID. Stt. OLIGO 1 " =£10101 CHk?£IA|£ ±5 MSIIDHTakara Shuzo) 

» soi serous • oaospi gaaiss Ai«?fe* iSMsmoii Atsir 4 sib. mi is, 

55*c LHXI 60'C EB 65*c2| gfg gEl AUStB 3?, S SS2| ggOflAi AfgEIB SEKMDISI SOI 

b mm is, wt»w sn>, 12-1000 *iai£EiE. wesisw 14-50 *iai£EiE, o* vmmm 

15-40 *rlM£EI£0ID. g|§ £E1 £SAIS£3A*| g£ £2h°| MB ?«©SA| 0NA2| 2*1 *2 «g 

24 swig shb^ 250IQ. 6c tmm jt= ntm ?s£sai aisskme, bjs sei gsAiaa 
san sisib ntm g^Ais 4 2iQ. ay, nas saismi sust-sh* s*ai?ibci s2^oid. 

□Htt S21B Sf 60b P LHAI Sf-20 kbp AhOI. *«l Bf HObp LHXI ef 4.3 kbp A10I, HffiftSPO 2f 
130bp LHX) 2f 1500 bp AKDI g*IMAI EtfjSCh 

?S£SA1 *«£+2| GC WSfOfl COEh ftS S£i 51SKJI S71AIS 4= SID. Ml IS, tef 
s aC'tm £B «lttl 5S2SA1 AHoE 33 £EB §5AI?IHa*fe iH21 gOI 5! =E(Olffl£J 
Tn> ZtN [&» BEffl-4*. SWISS S32| g* &8S'.S0 LHXI 55'COfl.Ai 4t!B 4 SUQ. 

RNAS^EI cONAl TJESfe EOT (2JSAJ 4tS«JB 21 3HSH3I. S 1*821 VWi 

A1 SfflAJ Si 5>B DMA 1EI CHEW (M: Bca BEST DNA 1EIDIEW)! AlgSKH RNAS^EI «£W 

S4AIBD. S*i. RNAS^E) tltfl g^AJ?IB EP01 $*M\0\ 4^*]- am. 3. cONAS 

B S32| S-gtHIA) 3«£3A| ONASAi AlglT * SID, 

zt S^OjlAI, 33 -, OflS IS. Sig B&«AI?I7IU Stg SE1 fcT*01 32101 g§g 

UPW, EB BSMAI ^gS." Dm B fSSI gfBMAI &>gg mid. 

B BS2| tltt gg 4«£!2| SSV SA1 S AISSH EtfftIB nX S^l A^ShS D&y 

grag Wl A^H 4 2iEh 

SEtt. H 4«<^ ONA ^ ^= ?I§#2J S^A|?|^ SAI4(in 

situ)0flA|21 Hi* §3t >£®, Q4°1 S5?l SAIOfl S^AI?lfe SEIlSlli Wi* 

s ss£) «id+ §^ srasj ^i-^sshe dnai nzs^ nsj ^^oiq. oi amm « 

«H SO E= i?7H2J ?IOflEhg lEIH^iai£EIE 5EWICH1 AteW 4 21D. Dtl IS, ^7H°J 1EI 
H*!ai£EIE =EIOI01S AJSS^.S^, S ^§2J WW=, EDS 2 (HI CHS KB ^CHS)£S 2Hf°J g 
EIJ2*riai2EIE EEODI1 A^ShO) 4tSEIS SSS dlCH.S PCR S^l ^1*11 A^£IS 212F & 

s =£ioich urn. zumMH 4= sa. i2jai£e, sfusj ^MaiEs^Ei *iss ^121 e 

Cl# 21£S¥E12| 21011 CHS101 ^CHSIHS -j&BOO. 2!= 0HJAIS SEfOIOI dl= bUfSfSW 

I: 10 LHXI 1: 500 VW> U^SCT 1:10 LHXI 1: 10021 SflOICh §21 SH-1-2J iEgjc S « Ei o, 
XI& ^121 SS ECI€ 212SS-E12I 212> d|i3ohCW 2HI0ID, 

B ^S£1 §^ S}S(HI CDEK 321 fe^S i£2!E?|- ^1S)£S IBS 6)S-±£!t!E DNA1 M 

4 SID. (Mil IS - ONA SOI 3S813Ah Sfe ?f£ ggS Jfl2*PI *lfct 

?HE ONA, a8*K?l W 4ll-iM?HE ONA ESM,. EB &4J PCR »@g DII?t~EEIOID)(mega- 

priroer)! SAIZKHI ©0ISWI IH^ 4 SICK B SS2I &gl AfgSfOI SAI *!!i Afgfsense 
sequence) E= SEIffli A|g(antl sense sequence)! •fl^SjoS S^AIS 4 SID. CUD A), B iSB 
Alg ES SEItSM A)g# Sfe 411 WliS^ g^SSAI SEShD. 

5h£2| CH^OI £11= n& S^S Blcine, Triclne, HEPES, 5iffl|0|e E^ EE|±2| B S:S2| 

^ai 4=48610) ?«£SA| 0IH2I t«<M£g^E1£ g^g 4= SID. 

Eth, b ©S2i nx §^ Aiasa- ses is^ 4 sis efe s*i2i Aigi gas siai as- 

BD. DE1HS, §3} CH1F2I Sl§ B^ISOIIAI 4SHS 4 SID. C0E1AI, «£K0I: 2|S§)1 CH 

IFSS ifSS)£S 4 SICK 

B SS2| t<i+ ^gOUAl Ahgg SEH3ICH2I Ahg £!= PCR ^B21 SS 1«2| &SCHIA1 2JSD 
5- LHXI 10HH B= 2f 1 00X01 D. 

g 4Stf §^ fg£ ^« tflirsj W1SII2EIE A-jgOfl 3ES §^ £MS 484!© 4 Si 

D. B ^S2| VttOIAI ONA fc^2| 2.n SE41 fe»«a 6112| *lcfl£E|E A|§1 B*!S|01 =f 
S«S m, B.^S2| g,^0|| 2|oB 4^2 §s» d+SOIAI £»e"E4S 3ES SBSPl §^A| 

§ 4 SIB 21SS LA-PCRWI 2|th 2121 §S*hS!D. DAI gtH, B S22| fgg LA-PCR2J 2!2h 

2E2| gg^M 

(6) b irg2i g. 4 h ?i si-as *itr ?im 

b »S2i tad* enai Aigstoi 4Sis *HiM aiw 4^ sick a^s sct aato: 

(a) #71 7ima UH21 SS B SS2| «ftf g^ g^Ofl 2|SH 55? «|Af# g^AI?|2; 

(b) &71 g^& ««i+l SStHII. 

«7I (a)OUAI, 4«£SAI RNAS AlgSIB 3? ISfllWIAl ^SAI tfg S g^ BJS0I 4tS^ 
4= SID. B SSI WlttoKQW SIB 2!£ DUXIS, WSAI. AW RTase, MMLV RTase EB RAV-2 RTase 
BcDNA 1EI01EW12) bH^Sl EIEH4 Sei^aeEM 9! 4§a£ XlS!« ONA 1EICHD«|2| UHtWS 
A| BHSTSTfthTfl AfgST 4 SICh 

B SSI AFS8KH tilgOl m0\™ °SXH aiSWD SlfftPS 4 SID. ^, SO|S) SSXfe 31 
SCTD SEHOIEh. ^, ONA EB RNA21 SS «liH 2WU Ofl^EIB Eg 4S1S^E1 m 

01 SJ °SAH a#SJ71D *1FS' 4 StD. §0|Sj ^SAPI a§S17ID SSSfB 4 SIB 4S12I MB, 
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MVtVE 3£ 0OAIS, 2*0 SISH, IS, «J1?S. CHS. tl*!4 0 -t!, S, 23(01: «gf 

Eg ES S51) a A1IE UHSfesJCtWI; ESP MEDUSA ES atfilEISS A1IS HHSrTO ITS S7IJ0 

mi, bisoie, m\a±. «raas. 3«?, as, *|g. a s«a> ire «iS« awl m, 

bKHE1± as «fEIIEIS2^ 0IM1S ESEI70 339. 431(01; *!S ES 4Si^ m. g B 

v a bb.42j vs S7i«ig zwt 4 sis an aswo. wm is, Mis2j uisoih. uta±, 

ajElieig, ES CHI 0IM1S E3ESAI b|£0|E, UK)|E{±. BfEJEIS, 22 ES OS 01 MIS 

^ei sehs ^ois{ saxra as t^swi as as ssan 4= so. ««i gas dim 
11 aieis »aoi ?im a S3 teom/d seso. ay. e ws2i enat Anew sjimsj sa 

KIS1 41^70 8SK|£| B*! 4=51 ^Sf 4 SO. 1«|, 9B-BB- S2AK 0IISA1 4£S| S 8 

vat a 'sawai.ara sens a ism 14 «3«fe 5301 sje* sohhm sseo. rna a ona 1 a 
^1 si srawAi 3«£saisi tn^ss mgtqtpi akv 4 so. 

fi 1321 SSJ tii* 31 All £3 «|dS| *1&H£EIE2| AfOll qtfftPI WKfl Ah§l 4= 

so. 01 sswiai, Atstiza «rs ?imshi leiJiMasEiE seknoiv 3'-arer *n»m 
a> §>s asj ^iaiaeiE aissi i§ S7ioii ?mn z\mts.m *mvu. mi is, 4± gtwi a 

aOID|2|. 3'-V9.MM a 37IAHDI01I «gEIE«.S}flltO. EEI0I012| 3*-Se ¥S|2| *l£flEEIE ai 
1 a triaSEIE Aia ?t!AK)IOil lH*|7r SXHStS 3^, £3 4l|tfE£¥E1 §3£lMfl- 

XI SW.^PI Sg£t 7|DflE|-g IE] 2*131 EEIE EEKHCH1 AI-gSKM §3i £fl£ MSEIXI SSCr. 
aiaaO|(polnt. mutation) ES SI 371301 (SNP^ STS S?3Xp| ^§ 37I2F §S1 #71 

SJ^l AHitKJl 4^iy .4*- SO. 

B 1321 est m*. ai s^g qtft.stiefe mis^ei sister ts^i e«tAia 4tm 4 si 
o. oiat? s^, s^Ai?mw shs a^i '«i^rsi a aois ^sej aas x-oi^ct s*=d. mi is, 

2000ISK WBSJSCT 150 bpO|*f£| 2^01 IS? t«tf2| a#0)| MWOm. MIS S«| 

e wszi ?iDiiEh« lEinwiaiaQE =Efoiai srasra na4S£s ai*hoi ui-e^ 

1TOI §^AI?|HA> Sfe i«l SI 4 SILK 

Et>, «l'dS-. »* aSESAI Blclne, Trlclne, HEPES, 3^0101 M E£ MEI^l El^ShS B» 
a (4)tHI WIAI& 4IH0IS.ES ESg^DOlSl StUIS OiyS g5Sjl A^*^ g &g 

si as saoiAi diifsi *4>+ mis^eie a4«as an 4 siq. oi s^, a^ms shevt 

leilOffll a DMA SEItHEKOl ^§2) =3ES Ja^hAI 8feQ. Otll IS, («43llE|?|OHBfO| 




s±2| eiOliSAI ^1£| §f ES 21 &4S2I S7H AFgShOI 2?Jg 4= SIQ. 



e ^ssi ai anmAi.sai *s^2i s^ai dUTP^h 7iisai 6iai 4 ao. raaAi, dUTP7^ ^iisai 

AHEIS a9..9SHH N-IEI^ICIO^I (UN6)1 AUSIO) iMl S*IIA|9» §^ Ahgoj jh£I-2B) 
(9 1 ycosl dase) ESI gfXIlf 4 SJD. 

t«^ ais zm sais «a'i s?n (wi m Ahsw 4 siq. g-e°i wis a^issoii 21*11 

371! ?<!S ffl€iM2| 31. a SSSSU SIOIHE!LWI?i||0l<3AI?IS 311 StttQ. NElQa 

seoioiE2h ire «n- 111 Afgsra S7i sioii 2iy aioiiAi Ahgy-Q. Ee«e a^sis smi 
«eidoisioi>31 27iseoii 2m aim hh^ais 4 stQ. esss awa SAI^ 4 21 

7iu b^olE^2^ s*i S4: n es sir us eaiw 4 e^, sai (a)«iAi 

EAia ttIMEEIEI AfSSHD) ^121311 ^SAIl 4= 2iD. Et^, BSe, (HIUAI 

201 mm an *i»a a^s- 4 silk sjgti- ai Ai^ai ^mm nam af#sjes as*h7tu 

^ifthW 4= SiD. E^ SmiMElE HSOhSaEHIIlM 2|*fl L|^(naked eye)ES alS^S 2101 ddfSjSh 
?)1 Ah§l 4 S!Q. 



£¥E1 S^S OMAWI OjySSS S?- RNase H7f ES«1 SSHthCK 0|O)AI, «§■ HAfOI 

Oil 71EI1 §7Wia, SKI ttti'AIBO, t»<y2l SJB! LIEhSQf. RNase HI H ^32) 4]|tf g 

^ SeOflAI AK§ShS 3?, SAI 5SM1 BIS SSMOII S7tf|0| 4SiS ai© 4 24Q. Mil IS, 
IS; 6-7f^All^Eai^(6-FAM) a N.N,N , ,N , -EIIMmill-6-7^AISDS(TAMRA)2J Stfll ESS 
EAIgES y^of?fl HWW 4 SID. 

e srs= *7hs ^7i 3 tuifi aish= »bojai AfgEis esmi isto. s ws2i 

ESSS §^ Smi«E|Ea ZaSHMAI e &S2| 411 & aCH | o|f! gag 5Sj nm \ 

El 4 2iS th ^S2| 21ES ^ItmhAI SSCh §5 <i^2| §S ai2h E2 Ofll IS, g 

S0t2) ?|£AT0(1?t S^tKstrinsent) 23ES SA1EIDI StS E2*HW ESM7I- bH,^ 

4 SO. S^tJ- ShOISElE E2£ 0)11 IS [T. Manlatis et al. (eds.). Molecular Cloning: A 
Laboratory Manual 2nd ed., 1989, Cold Spring Harbor Laboratory) (HI 2I1EICH SO. ^81 33»t 23 

5 tP\Zi &0| OUAiaCr: ArgEIS ESM2| T«HD .Sf 25*c2f SEMAI 4AI3 LHAI 1TAIE1 0.5X 
SDS, 5 x Denhardf.s(0.1X il§ a^S(BSA), O.U lEIbiyillEI^, O.UFIcoll 400) a 1 00 M 9/n£ 
#S 3» 0NA1 E**K= .6 x SSC(1 x SSC : 0..15M NaCI, 0.015M &m AlgEIIOIS, pH 7.0)SOi|AI SS 
HOIfl. ^71 7IXHS! deK^e Elli ^S ESM1 X8| n&H 311 «»2*rS ES«SAI AHf^ 



-A. O 



SIQ. 

& 1S2| EaSKHIAI §^ »g£ S AifOllEIEf ^ S*|2| AK11 IfiS SCT SSD. S 
WS2| ^CHIAI ArgEIS EEH3ID1 2| 4S S^2| »@0||A1 A^EIS SMQ SJS SO ES 101 
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Q. PCRg dNTPs §2) ITS A|Sf« B S^lHI A»*PI lUSOII, ##2) ttHa|. BliSShOl siy 3 

±e (running cost)g griAlU 4 SID. & ©§£1 8KJ€ g§l *^ 4*5 §^ °*tA> A|U 

1 3£!*K= SOKHIAI UWB»m A)gH 4= SO. S BBS PCR ^HD EW 9AI2M 

HS«iD. ^S2J ggg SEISH1 SJiftt SSA) gg gfgl££ 

Al Aril 4= SiCr. 

JI& 4=5££ SEW M^OilAI DSP2I TTeiHI£EIE All© WKN tt« AliHfi S4Sr*rI> 

#U(integralon) SEM g7)AI?l7l 91*1 AIEEII2 SlEh Tllfe S*1S *m 7IS 3S(0I: ABES^EI 
DNA DNA S?IS§, SrOIMEIESh £te'2| [H#OI £1= DNA 2§ §)s 37)S 

(fingertip) 37IS 019 ART *«E|[HIE12| OKUBa&gOl #UAI?I= £12 £0|AD S§ 7lsw Af§ol« 
Q7\ 9|oH Al^fSOl 7HWSIH SICK □Elfc!' AI±S3# DrOIHS S E£ Ukfi££ gSttf. 

saw @w e>g£2Ai Ai^gioii pcrej sisoi *ixh ubieih sid. □eiu. pcrss aizkhi am sei 
t^si2g ssefe 4=s# isss^i iu^chi ai^ss esse soiq. &chs s ai^bs 
23sh)ii ai nam s^aii 4 si= e wssi eras ArSo-ra E^sm « si7i msoi #?i 7igs 
b r 2i- mo\ m& M±®m s w^i oh? ssibct oig*»o. 

(?) e ^SSJ =?|M 

B U^S #71 7nS- S SfSSI §3 E£ 3 go 171 9|*f ?IMS sisto. saiwAi. ?ISfe 

E|?|A| SEH (Packaged (orm)OIII iegjc *» &g2( aa*KM DNA 'KKHEKW1 a aStrffaOMSI 
AHlr OHHAHI SfittQ. Et.N iiSIE flS SSi ?>= DNA gEIOIEKWI, fflEtrMOW. 

a iMe!E as Sttfrc ?IM7r E ITS2I &S0IIA1 HrS*!*)?)! A»BO. Eth # 

AW7«& ^m?he xm wem ?t= dna gacHewwi s,ve= ssE^gaiows am aim 
£ Aieji strer 4= sid. ona gEimsfows &?\ C3>wi bsh sroi s vsohai Aiea= dna 

l¥E1 4s T 2iCr. 4^1 (4)0)1 d(2KBS 2«S 5f= 21 m bh&stS^ i§S 

E &»«|2SAI Arg'S' 4= »D. 

•ohLHAi'^ ?IM AFga, Mil s3, iMSE A|°f MS. 73IAI£I^ &g 53 s 

§ ^S*h^ SJiHgOIQ. °MM£ twa-Sff aS-XI SEH2J. 2.H.H aiW, ?IM0fl EH, S ?!S 

g St,*h^ HB?|X|£1 SS4KHI «a» 3Sm.Klh E^, £HHA|£ SJEia^ 901 2?l OHfll &*» S?H 
El?) LI- XIISEI^ Sag i«»JD, 

6 WS2) #71 (4)0)1 MAIS 0)klU §sq a «S£SA| BIcine, Trlclne, HEPES, 

Phosphate E= trisg £tJS(= S.^ £tJ-^ 4= 2iCK *7rS. 4;E|hc ff& #± DNA 

gEIDIEW a RNase Hg 5t» 4= SID. Et^ 9\E!=. »«S ai^AIEia*rgE||2E|= E^ OIAAIEIM 
tfgEOSElE M£IS4:ffl|OIM ^AfSllg 5tW 4= 2lCf. 

m WiM MA|?I7I 9W *\%S! 7IM£hg #EIHtr§cll£EIE =2(010) S g^S 53 «lifB 
5)^ A|2f Cfflg A) 5^ 4= SiO-. 

E^, B 7IM^ e ItSOtAI Ah§EIS 7IDIIErS gEI2*Tiai£EIE =E)0I0) a/ES ^71 7I^H 

a u)2h ire e irssi 5tm^ ?ms st&cy. 

(8) s g-ssj z&m 

5 l.'Sg #71 7lgB e ^S£) «li+e §^AI7lfe E= S 4I|^§ 2g&h^ SfgOHA) Ah 

§ei^ as^ch. wig 13- 2sse #71 (2)0)1 ?iga ssE*r#aiowi a 0)01 pi#a dna 

§E|D)E(?i||g SW 4= S!Er. §^ 4=*SS)7| 91^ «S£SA1 Sft £.r® gg, DK3U 

6 3. clNTPs SI *7)S SftW 4= SO. E^ SSS Q)l^A|E|a^iai£E|E E£ EH^AIEia^gcll 
2EIE SA(«fl§ asm 4= SIEK #71 (4)0)1 71^3 ^@ S g S Qg s^SAI AFgg 4= 
SLCh. 

i££ ISv 3 SiEK BAI SjStf a 7IOHEr« gE|Utr§a£E|E(g)g 2SM0U 

?mO\ 4= SICK S^AI?|HA) th= ^SjgOl &A) SWB 2? 22 M£ bhl,^S)?)l ^S|ss s 

^AI?l7IOfl ?IO)IEr« gEII2^M£ll2EIEl 5**0. 

(9) S &S2) OIEI S*lia §30)1. UH^EIU 2S£© a= Ml 3 «li*h= 

UNA S(£E£ DNA OKDISSOiaiOl E= DNA CHMOISAI 3210)1 DStt- S3 A) Bffi E= DNAs7) 

^EWIE gE^Er 21 7I§#2| OIEI g*H2 S3 E£ D|E| §SB2 91*1011 HH1EIH USsIB, 
2S4IS! *S6f# 2^= ggOICK DNA S£ ONA S#0|| OIEI SS»3 S3 CHI HH1EIH DNACHI #M 

33 A|g# ?>S ««#3 *«# ®W8Si SIS 0) 2A|e(7| 9|tU AUSEK o(OiaE|E(0|73IOIdAI?l?l 
9|tB DNA S# <£m, UlWttm SAia ^SS^EI 7I2S *JI# 4S#]l( B*Aiaa. 5(U3 &S0)| 
Al DNA fig AfgShOI feSMSSJ SgS)7)U 41^2) . 4=M «SW- 4= S17I UHStHI, H21S S2A( 

M*J, Efe MS «0I Eb □^(POlyraor P hl3n)°l DH° S2)S|£S s*3AI7l= &@ 

OICK CIM-^esHc *!jakd| 0|£| §5HS 930)1 dHgEIH 3SS(S ONA fis S}§S| «^AI?i $0)1 S(0| 

aacwraoidg 91*11 ABtra. a§Ei= #fisje! ^e-^MejE ona7) oiei s*is S3chj bh 

SEI2 USSrS DNA g0| 3gg£S ^Sl HH,^ 4= SJE). 
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6^1 7\im mi boi. s*fe dnm s srssi a^t« sjti isehm s^aiu 4 so. 

gs? dfl S*IIAI?I= Ofc &BE Mgi 4 2W|3, OI^ESSl §31 A1§B)= §X||gO| UHfS| 
I, v 4 SO. H^TIl DNA, bUfSjSMI ^§Sjos 32) iESE^ git 31-ae?HE DMA 

1 UJ»S|»W DNA S&OB 2S8HW 81£ DNA BBS3AI A>§W 4= SO. tCEMd, B &32I WB1 
DNA mm DI2I gtfiS 330)1 UH§£I3 3§8h3A1 DNAi &gE3A| HHHePI 

mvo. oijz ?\es. n%n aw onai 339101 diei s«bs s^ob uh§§k3 nss)sh= 



A^8)D1 *!)tfl a.SSIAIli * SO. DNA= 3CH3 ;>IS#2| 4 SO. EC 0NA= D 

?)(linter)l g*B A SiTIU OA21 DNA BAH lW(llgatlng)A|3l 3§*H 4 SO. EC 

e$a ai^AiEia*r#5ii2Ei=s b wsej ^ sbm siti s^a n# lhs osisi 4 a?i imsoii 
assia ts^i i§s es.nii A>sshoi 4s#u 4 20. 

b ifS2j ewoi gsia dna?i- oiei §obs s^m hhssuji 2S»a. assts wi is 

(01: DNA fi)g(MAI *Sd+3f »KM£EIDOISIOIiH£lfe E= SH£r 4 SO. 3§ 

^irs titfi ug§ M^sife 4s#s^ei hss ntt gmn em s^ai?i oioiheiooiki 

OldAIS 4*8 H 4= SO. Oil SOB A). B &S2| ^Ofl SJsB gi*a 6I1-4MSHE DNW DIEI §§12 
S2J0I UHSEIH USSfe! DNA S£ 1&2) 1H2I- HI 515 10) ER SEISH2 &33E S £S 45tf 

4s^e a § w 4. SITU w . 
(io) b us°i t«ihs cHsrss 4s.d«e a 1 ^ 



CCO. 3E1ES, ©SI 5SS (HBO. tHB„ S SS2) &B0)lir 3E1fct atts SO. em 

.STtAPI DSPl tftitt 4 SID. B ttttNAI OAS IS bm«| 

$h?fl 200«tOI^ bhBSWCT dOOrf.OI'tf 7J» U^S|Sh?1l 50CW OlfefOIH 01^ g ggf A&WjZ 
Ah §e OHJQ. B BS21 SSOBAI Lh4=SJ ^2^] ^M?dE BAFg SHJEI ^« MAS^EI ^« 

*.nih. at)-, ?«msai 011 ^fisj.^MaE sahi msskji nam men ^ sjq. iu&m. *im 
tm s-ts a ssmicHi aqsio) as^ *s^m sisjss dif -aii-w sick ae, pcr 

iTEL B S« ££= ^Stt SE fi?8>AI &^D& A^OI S! OHUAI 

blglh ShSSKJl 3311 01 STB tO, g?\ *Bifl CUf ^56.1©^ t^H 

OIQ. 

s.^2j ch^oi afe tsir- (4)ob wiAia 22^ us as?s a man e^i Aigshoi b sssj 
as wuh/4 aiersi *«^«s^eie s^.eitiu «i+a * sjq. or s^, Ah§si= gstrBaora 3! 

DNA laCHEWIg sgo) M*!tm QfeO. 01)1 13, 0fl±?flEI?IOHEmi(£wA»/-/ P A/ B o//) 

a Bca. BEST S^Ei°) RNae HS| bHtHOI UffitB|«h7l Ahg&D. BEfeKIOIH S DNA 1EICHEWI2J bh 
tra^ SUM4fe ftib°J SEHOB CD-EF tSH4 S1QH. OH^&Q. HEItt 3$, 2.2 S 

Hft fi^2J 2f.S Cl^aAl M'4MI2| gf S£ 21 aA«2J -S7H AhgSIO) 5gg 4 SID. 

EC B DNA SfeKW H§SH2A> *fe 23) D8PU DNA BS# QB Seefe 

SSAI SSSO. SaiOIIAI DNA BB1 B?B0flA| D» 4=^ 4 SO. EQg 

saioiiAi, «fa 42i iEhoioiEs.Afgara ovti dna esi. 4^ 4 20. pcr mtv sai 
a na §^ »eoii sub s>ai b ^sej »«obai ?«£sai ^ssfe *atn s^ai?i= btbi 01$ 

21 UaiOBAI 2J§^ 4= S!Q. Mil IS, EO A1§1 Sf£ ^*l SEfOICHl Af©8h0( S^AI?I 
= »g| (Nucleic Acids Reseach, 24 (1 9): 3778-3783(1 996)) E= ^11 =£(-010)1 A)€8|^ ^SI-1EII1*t 
iai£E|E-5E*£|E PCR(00P-PCR, eenomlcs, I3:718-725(1992))0)| 7|ie|OI, ?««SAI Eg g=2) 4« 
i« HITS 42J SEhOIDIl AhgShOl g^Alg 4= 2iD. ^«£SA| 4^1 32a B7J0IAI »|2a ES 
CHtJ" H¥£) HE1-0I01S ShLH Afg*KW B SS2| gfffil 4?S^ 4 SO. 0I2S 3 

21 £?3f9| E= «£I.EEh0|0lb)l g7t§! EH3 A130I g*|AI?l7| 9\M B $3* ^WM AhSEI 

= SEHDICH1 CW°JSK)I 4tSl 4 S!D. [DEW, ?S££A1 t|tfl Jl|5s)= 5|§C &?B 5' B 

si »a# i^AiaEs-w areiar biashw Aieet- bi#ss pew dna bbi cm sg^ 
4 so. 

4B<y# StJSfe 2fSB^ai 2«1S /1I3S0IIAI 1EI1EIE1 StJAI?l= Qg-iiL«E DNA E= 

5.^21 CH^OI El= S2A)2J <£&W ™mVZ 2W-±mZ. DNAI 4 SO. S)§C & 

a, wis is, Eia^a &z sgg asraitt A>g$H3i aae sjisiihs ^«t.o. 21 

fig 4ll-^Se!E E= CHl-^EgHc tij^l CUf a<y©^| fi &§2| 48<^ 3«5 ^01 b|-&3| 
W 4 SJQ. Etf, Ml 13, •a*BLH0||A|.tl|>+2| «E|S 2|WIAI?I&, dNTP SA^Il B 
^S2| iJglHI Si*H gOISCT 45 ii^ 4 SO. 

B SSOBAI g^a DNA BBS £S2j ^IHISEIES ID) SOU, ON AS (HI fll*^ ^911 AJ-g 

8(01 g^a DNA= mmtl «!|E1LHS AlSlSyi 4 SO. Et>, OBI 13, ONA^ M §7312101 RFLPg 
fflltH EiS »E|@ 4= SO-. nEIES, DNA^ AIS gOfOOA) Ahgg 4 SICK E«L° 

RNA SEIDiE^l ?ltT =SEE1 A)§1 g'^a BELH3 SSAIl 4 S1Q. 0111 13, g^S 3S1 
4SSSA1 AHS)0| 5SHSAI AJgW 4 St= RNA1 tf«I? 4 SIC). IB, Sg dNTPi IHVtm « 
S-3WS. dNTPl MStM B ^S2| *rlSB2QE g^ 4*«*I01 SS-iEAia DNA £SS1 49 

i+fi- 4 S!D. 

B 1^ 2) »BMA| Slg5j^S g^a 3B0I gfBOfl g^g =£1-010) 01 «fia(SI *iai£E|E A|gl 
m\ Sf?l UB SOU, g^ <^12| ?HEI-ibH(carry-over)0)| ?\°}t¥= £gl lg 4 SID. 3E1ES, B 
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irssi n^s §st* s^e ?msK)i §3Ai?i£ zmi ais iohai sssia. 

2. es&s 4W 4 so. oiattf 2?, i w)i»a» &s s»si Ar§# gas shscj. heihs, 
ere ssn soisw g^hAia 4 bq. 

3. aeraiss, eu ss ^;H2i FiDHErS ftaatrsasEiE =ehoo a sjhsi s^ccna seiches 
a a'svrBEtiowii)g Argsioi t ^ ejgi 4=t5S.nir. 

4. ONA ±MS!E7r *h ^W2J S£HDP3¥Ei 4 2171 ASM, =£h0JD)2J SOI §3 £Jg 

21 sw at»w Sfeo. sth sekjidi a>§ sag pcr sraej sah tmasra as ef 

lOOXOIO. 

5. SJSjOfl [Q£ r ai-iSeiE £E^ D|I-iI@!£i il^SjaS S^AIS 4= 2JQ. 

6. 32 £ g<5> ggft *I*H (a-S) dNTP£h dNTP gAttll MBS. «W ST7I UMS011, A|2j2J b|gg 
TQBSta. fE«. dNTP SAW SOI S3 «EHSJ 4«£M 4* 21CK 

?, e btssi was ace tut &B2r streioi disss s^a dna ees a» sew 
4= sia. 

b. s srss 4«^2i e^, xtssts as, oioiasgi s& uks^wAisj as as a 1 n&e itts 
agon s)^*fq. 

4^1 ?ixiia iroi, e sssi see ntm aoi sjgtm. 

B BSg 61 A| (HUH! CO-Eh Q<4 ?*0S!£3 ggaHX S SfSS 0|S tf AIM (HI 2tfB ttSEI= 21 S OHJ 
D. 

SjIDII 1: £@« dtelE|4s H£E|S|:£(Aw//A» ntdbtemx)&i*& RNase H SIS 

U^21^s ITS Ell a| 4; (Abp ///c/* onldotemx) VT-B (Deutsche Sammlung von MlkroorganlsmenS^Ei 
0SM406)# 0.2X Trytone(Olfco laboratories). S 1.5% fi2 4*9|(Dlfco- laboratories^ Stl*r= 100 
m*2| bHAIOil SS*KZ2> 2ITAI9ISAI 140££3 6trc0flA| UHSFSHjI CWIdl-HHS 0 4£SA| A|gSI2}Q. 30m* 
£1 OUH|-HHSfSt|g %WH Zgmn ?>= 3L2J HHXIOfl Q§oH2 2.5L/M0BAI <HI0lcll0iaA|=?ISA1 5AIZ« 
3 60-C2J SEOjlAI 250rpm«S SHWrSAI UHSSISEK 

AflSe S^ISEIOfl 2|«B SI4=«H1 I5S§2.H 5000 x g (HIAI UHSSIStCh. 402g(^S^EH2J Sir)2J A1ISe 
10 mM D|grS(HI&#, 0.1 mM EDTA, 50 mM NaCi, ImM E0TA S 20uM PAPMSF© &tm= I000ml°j 50mM 
trls-HCI &#2!!(pH 7.5)011 SefAISIH MINI-Lab(APV OAULIN/RANNlE)^ Ahg*IOI EHAISO. AII5 MEI 

gEjoflgifl oi°i %°Am o.ix£i as ses 4s«a 6}#a)(Hi ?m%o. mm* ^, s^se iAia«& 

»»A|RO. 0ICHA1 SSSeiOfl SJ?H SI4=«r2ta. S^Sfel 5CK SShES ^#5l|0ll 7I8I-S 

a. SI&IMEKHI 2I7H 4=^ 10 mM 0|gfSCHI&M, 0.1 mM EDTA, 50 mM NaCl a 101 MEIAIIBa 

m#H£ 2QnN trls-HCI ^#a|(pH 7.5)01 S«BAISD. §11 V SMWW CHSKM M 

a i!i§ a#«i|«S S^SrS 280-rol DE52 US (Whatman)^! SSSQ bl-S*r« MSIS SI4= 

*rSCr. 

iSi S«tWfl Ah§S 42Qn£°4 &§^I2S AflSISI-il A«*| MS|# SI4=S«Q. DE52 3SOI 

S3EHIDS^E12J b|-S*f^ S«| S A1l*| 10 mM OUfSOlia©, 0.1 mM EDTA, 50 mM 

NaCl a 10X gEIAUge 2my= 20mM trls-HCI a§2|(pH 7.5)£S 20 mM trls-HCI &§?1!(pH 

7.5)£S SSSia 240-ml P-11 3SWSnffllII(lhatian)6foi S9S(-2C r . OIOIAI 0 LH73 0.5M NaCl 
m S« aS*t§ AIQ9K3I s§Aiaa. 

a«a gmm ^ §sjek ^ss 4'cohai ©4=-fe«a *ish aw MEioflies gEie 

200004^00 ^S£K OIOI Ai fii 5 mM Di^SOHag, 0.5 mM EDTA, 30 mM NaCl a 50% SEIAflS 

3 Sfe^fe 25mM trls-HCI af#af(pH 7.5)£M SttfiFg. 300 mM Superdex 0-2000 ^^(AmBrsham 
Pharmacia Blotech)4(HI S95l2ia. SSOU AfSa a#*!t A|-S*|OI SSIAI31 W£ BSJg 
4=^3120; ■ £T2 gSIs 10 mM DiB£0liHI, 0.1 mM EDTA. 50 mM NaCl a 10X SEIAIIMM 
20mM trls-HCI a#a|(pH 7.5)£S StJSia 15-ml *)lin-a-AflEhS^ ^g(Amershara Pharmacia Blotech)4 

on sseisa. oichai o lhxi o.5m Nacn sm\= AHgsioi ©saisd. 

^s^a gmm 10 mM otsrsonai. 0.1 mM edta, 50 m Naci a 101 seiahms s^\^ zm 

trls-HCI a#^(pH 7.5)£S SStia 5-rol HI trap-SPSS (Amersham Pharmacia Biotech)6MI 
SilShSSQ. OIOIAI 0 LHXI 0.5M.NaCll ag2qe AhgflOi §SAiaD. ««a S« tt*l 

3 5 mM DlirSOIia-t. 0.5 mM EDTA, 30 mM NaCl a 50X SEIAB11 5Dtlr 25mM trls-HCI as°-i!(pH 
7.5)«S S«4fa 5-3(B-ml Supercbx 6-200 ©"3 (Wersham Pharmacia BiotechJ^OII QM SSSh^CK 
«^a SS!3 RNase H £SM(£4: fS!|)aS MS6\!SHQ. 

W-tUS RNase H SSi SF7|2 r ^01 48tiaD: 

1 mg2J POly(rA) S= Poly(dT) (Amersham Pharmacia BlotechS^EI 2^ S4)M 1 mM EDTA! Stf*h£ 
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1 ml2| 40 mM tris-HCl (pH 7.7)0f! g*BAI?1 roly(rA) geij 9 poly(dT) g°-i!l JS2*|5iCh 

POly(rA) g?!?(20M9/mi2| SIS.SE) 3! POly(dT)(30u»'ni£2| £|g £E)g 0101 A) 4i*l M9CI-, ImM DTT, 
0.0031 BSA S 4X ISIAIIMg 3Eti*r= 40mM trls-HCI a#°4(pH 7.7)011 WraCh StJgl 10gg£| 3? 
•CCHIAI BfSAia » 4-c£S yztAPI 31 poly(rA) g*H>oly(dT) gajg *H2* r Ka. 

I *«2J 100 «t£| poly(rA) g«4-Poly(dT) g°-i|0il ?(3^CK Stfi 40*c0i|A| lOSgSI Bl 
SAISD. 10 *t2| 0.5M EDTA1 ?h*KM Blgl SIAI^D. 260nmO|]AI gHEg A«*IKa. 

Af 10 ««2J 0.5M EDTAS'Wffl *S2a Stmt lOggei 40'C tHIAH BlgAia * m®S.m &gS1SCK 
EDTA^h £XHS+XI SIS Blg0|IA|2| ^HES^Ef CH232I SHE! 3SIOI &(gHE *1)g 4^*rSD. 
CDE1AI, BlgOll 2|£| Poly(rA) -poly ShOI«£|£2S^E1 SEia trgai£EIE£J £Ef SlrE *» 
Oil ?m\0\ SSSrSQr. I SUM2| RNase *r?l *IOj|AI Htf£|& 10M3 InmolSI EIS*tai£EIE 

ei seioii am\o\ a*»i §7iai?i£ £±21 vsiso. a*ia si gsiii Aig*r= §s sk?i 

SUM = (SHE » x BIS ggf(mt)] / 0;0152 

4' AIM 2: br£!El± ITEEI|y|£(j9B«;//(/ii oaldbtenax) RNase HI I SSXrSJ gSy 

(1) bhgE1± ©EEI|t?^(i3Bo///w» * 8 /«jb/^8-r)k^E1 7flfe 0NA 

ti[gEi± IfEE||a|±'(AM>///t« ce/dbfentw) VT-6 (0SM4O6)g 60ml°l LB HHXI(1% Trytone, 0.5X S5 
5!j ffi 0.5% NaCl, P H 7.2)011 SSSH1, 20A|^g°| HHSmSO. HHS, 1 ^ WSfSHs SI2gEloK)l Afl2g il 
^SrSCr. A1S1 2mB£| 25% S 50mM trls-HCI (pH 8.0)011 tjsrAISCr. i§ 0.2mi2| lOmgAnl 

2J Sl^XrSJ gSE|0|E(N&calal Tesque)S WSCh StfMl 1AIZ|g°l 20'cOflAI BlgAISCr. Big 
*, t50oM.NaCI, ImM EQTA S! 20mM trls-HCI(pH 8.0), O.lmiSJ 20mg/mJ =£E||OILW K(Takara Shuzo) 9 
Imig ICR Er^l flflOIS 4g°-i|g 3&*r£ 12ml£| ^ii Big £111011 ^rSrSCI. Stf## 
1 AIZIS2I 37-c OlAi 2! flW Old Al gCr . 

2.1m£2J 5M NaCl .9 2rai2|. CTAB-NaCl g2l)[10% AOiM&HHIl 2IE& M2D r 0IE(Nacalal Tesque) 9 0.7M 
NaCl)# StMOII 7IS101 ^SftfTfl S£*m 10gg2l 65*c0flA1 S!^lfliDldAI380. §1T 

sj mg.mxE/o\±om mm^i stfe(24:r> v/v)g imsio. *s«S! sties loggei ^^§1 stm 

II 10000 x 90IIA1 10S§ei 65XWAI HSHOIflAIHO. S6!S5I§, g^2| lOOmM trls-HCl(pH 8.0)®S 

asm niiM/MsssM/oiiom mmsi 56^(25:24:1, v/v)m «s«a ^©^oii ?ieracf. 0.6 gifsj 
■2-sss**' 4s«a && c m iftvsia. 4ssa sss as is seh^ hh Ahgshoi en, es ?ox 
ona#s Aflsism »r-asAja.* o.5m«2i te asaioii §s»ai?i to a ona 4=^*120. 

(2) RNase : HI I $?S A1°| SZ* ^*l ISy 

AlgSS 1 S 2S LErtf #EI3*Tiai2EIE Bsull-3 a Bsull-6S CKKl 1 S7I5EI) (Biochemistry, 
38:605-€08 (1999))S^E1 RNase Hlls°| OHJIiEttAIH S£5L|£ ^*IS! Motif I 9 Motif 1 1 1 CHI 714 
SrCW H«*r2D. 

^ a-2 ^AIWI (2-y-IOflAI 3121- y r ^E1^ g-EEi|a|i:( Saci/lua oaldbtenax) PflS 

ONA ga| 1 ta, a iEIOICHSAI 100proolSJ Bsull-3 S 100pmol21 Bsul 1-6 e A r @*rO) PCRs 100 «e°S 
4tS*haD. TaKaRa Taq MEIOIErTilKTakara Shuzo)S S^S ££M§0fl CCK1 PCRg DNA MEIOiEWISAI 
AUSKCr. PCRs tlWm SOI ^*1SQ; 304SSI 94*c, 304§ei 45'C, Iggei 72*c0flAd 50JWJIS. 
Big *. Big ^il IMS nm\0\ (HI9# S2AI3I 0NA1 SWISD. DNAg T4 ONA 1E| 

CHEHfTakara Shuzo)! AUSrOI B£|g S£Kblunt-end8d)A|?|H OPhS^ a S^ISgAI?! DS^Ef 
SF 0.4kb°| S^S ONA Bffig Sl^ftrSSCr. ^ 0.4kb2J ONA ArgfirOI OII^JflEIS'lOr ^ErOI 

{Eooteriohi* oo/ i) JM109S «S3»Aiaa. 4S«a SSa&ail HHSttKJI 0.4kb£J DNAOI ^SEIS ^ 
Er^DIE 21-12S 4^*1SEK 

(3) RNase HI I SSA>2| ^*l ^Sy 

gffi ^AIOII 2-(2)0ilAf 4=^ MEriDIE 21-12LH 0.4kb2) 6fSa BffiSJ ^Sai^ElE Afgg ISSIS 
Q. AflHIS 3 a 43 LIErtf gEI2^iai2E|E RNII-S1 a RNII-S2B l§a *r#ai2E|E AfgOII 71 

4«K)i wstmu. 

^AIWI 2-(1)O0A1 *02S Uh^Ef^ ^EEI|a|^( M//w oe/ob/mex) Tllfe DNA § BanHKTakara 
ShuzolS StllsUl T4 DNA SEIDIEIHIM A|g8|0| Sau3AI JWIS (Takara Shuzo)£ g^AISCI. AIS5RH 
?|E(Takara Shuzo)LH TaKaRa LA PCROfl g^a SSSgOl] [OEr ?«£SAf §^ StM, W PCR 
g SEK3I01SAI RNII-S2 a 2*r PCRg 2EHDID1 SAI RNII-SI# Arg*IOI S§# GVttmQ. 2%\ PCR* 
BfrA«M 2J*B DNA« g^^S^Ef SXfltl ^ Wia§ SSAiaD. DNA1 T4 DNA gEICHEWfll A|g*^ 
O) SBg =tFAI?l2 OPFSiSi g S7ISgAI?l 1S¥E1 2f I.5kb2| DNA BUS SI4S12Q. e» 

1.5kb2J ONA AFgSI-OI CHI4:91IE|3'|0|- gEHD|(£iip/»/'/*A/8 *o/;) JM109S «aS»AISD. 

4saa saasxiiM HHSf&ioi sn.5kb°i dnaoi ^aa mei^oie B25Ni6# 4^*kck 

(4) as RNase hi i %®7m esa 

SH 4'AIWI 2-(3)0JAI Sraa eE^niE 2I-12UI 0.4kb2| 4»S Bffl£| rf B&12EIE AfgOII 7I4SI01 
AfgBIS 5 3 6°S LIEjy! #E|H^eai2E|E RNII-S5 31 RNII-S6s fe^SrSD. 

?«£SA1 ®H UMW 2-(2)(HIAI 15a MEriOlE 21-12, 9 5EIOI01SAI RNII-S5 9 RNII-S6M Ar 
gSFOI PCRg 44!*iaa. TaKaRa EX Taq ftEIDtQX. (Takara Shuzo)! S^a ESSlOfl CCH5 PCRg DNA 
#E|D|Er»l£A| AFgSISQ. PCRs o\?m SOI 4tS*«C1: 304g°l 94*c, 304g°l 55*C 304E2I 72 
*c0flA1 25A«K)I#. B^ m, Brg OPrSi a SPISgAlga. 2f o.3kb£J S^S ONA Eieg 
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^IS^EI H4*Y$lO. 0.3kb2J ONA EtSl DIB-EEI-SJ (Roche Diagnostics)! Atf&tOI QORAIJDfc! 
(dlsoxlgenln)ES JEJMSQ. 

Hindi 1 1 (Takara Shuzo), Sac I (Takara Shu2o), E= Hindi II 5! Sad! Afgfct £'A|0|| 2-(1)(HIA| 
BOSS tiMZi* <UZ.^MBaoHlu B oaldbteoax) Jilfe 0NA2| gtlBN CH«H51 ESMSA1 DORAIBU 
-XXIS ONA! Atg«JOI AI9! SKDIMEIEiimaQ. SWISHE* 5! ai£ S^B ESSlOfl tCEf DIQ 
Luminescent Detection Kit (Roche Diagnostics)! AhgSKJI ^8130. 121 2f 4.5 kb, 2f 5.8 kb S 
Sf 1.3 kb2| DMA eBOl Hindi 1 1. Sad, S Hindi 1 1 S Sac I ft AHMt gtHlOi! CHS101 ESM2h oh 

oi«£i=«raa. 

□I 12HHI 7|£8KH, bH8£1± %}SB\Vl±(Baei//ua oaldstenax) 7flfe DNAl Hindi I IS ©*B*hJ2 OWS 
± 1 S7ISSAI3I 1SVE1 Sf 4,5 kb DNAi H4*taCh DNA BffiS SacIS tttltia 0i7 r S± 

9 27ISSAI31 aiS^EH 2| 1.3. kb DNAl tl 4812111. 45 DNAs! T4 DNA EI7WI! AHoO 
Hindi 1 1 a Sacl£S pUC19 (Takara Shuzo)2|- l^AISQ. B« Stll! A^oKfl IH±*E|7|0t 

!EH3|(£»/»/-/<>A/« *o//) HBIOt! SUSStAISQ. 

A«gEi si^E^-IIM Hybond-NTM (Amersham Pharmacia Biotech)6KHI EllEI?r-fi&IIOID(repl ica- 
platedUISD. OIOU1 !£2J StB(HJ WEr CRA|*liy-I2S ESH1 ArSSK* 1SLI 8H3IMEIE1H 
*tS8l-2JO. 33J»| IBES^EI !£h±0IE pRHBI! *ll28h3D. 

pRHBILHS tfflS 0NA2J ^!5||£E|E A|g! *t!M£EIE AlgS^EI SES OlOlina A1 

S! 8^E1± aB£1±(Aw///i* )3*E12| OlOlird Alg2h U|iZ*|0| THAI ag£S*EI Sf 
40b P pRHBI ONAOiAl i£(mlssing)£|01Stg! H2.WSQ. OICHAI 3321 RNase H S3X1! 8 r 7l 

2f 1TOI ^DorSCr . 

gAIWI 2-(3)0IIAl WZ2 B25N16! Hindi I IS gSBSB- 0|7Ei 1 £17|g§AI?l fl3¥EI 2f 
160bp2J DNA &tE! £l4SrSQ. 2f I60bp2| DNA BB1T4 DNA £171*01 AigSIO) Hindi 1 1 StflS pRHBI 
£h l^AISCr. lit Sfct!! AKfftHDI 0|±HE|?|O} !£K)|( Eaoheriohia oo/i ) HBIOli 

snastAiSD-. 4ssa ^na&ais^Ei ish^niEg ai^sFsm. 

OIOMI, AlggJS ?S UErtf SEIH^iaiSElE RNI l-Ndeg 7HA|3£ ??|2J 7r§2J *ie«£E|E All 
(HI 7I£8KM tim^O. PCRsl SSESAi «12SMS^E1 HI2S lE^DIE. &' S£hOICH SAi 
RNII-Nde S! RNII-S61 ArgSKfl 4=tS812Q. °' 0.7kb2| DNA BSOI gs*£|= gEkiOIEl £!^8H2 
PRHBJISAI SfWISrSJCr. 

H^^l 4=^& ME^OIE pRHBHLHS 6iSIS ONA rrMEfl£EIE A|g# Sr£!«^Q. g2Hf 

SKfl RNase Hill 39^ 212S 7rSS 2S EIS EM 21 01 trieilSElE A1@# A1@g!S 

80fl UEMO. AailllE A1SS¥E1 SE3 RNase HI 12) OfOlktf A|8S MBBS: 9011 LErtfQ. 

gE^DIE pRHBIIS S§Saa (HI^?IIEI?IO} m^XW^Esoherithh oofi) HB1011 ^Sffl (HI^:?1IEI?IOh 
lEK)l(fii<.A»/-/*A/ 8 «>//) JM109/pRHB11S.X|gSHl 2000S 9U 6^(S 7|BT«|)0| *BB!4 FERM BP-7655 
S International Patent Organism Depositary, National Institute of Advanced Industrial Science and 
Technology, AIST Tsukuta 0entral(6, 1-1, Higashl 1-chome, Tsukuba-shl, Ibareki 305-8566)(HI 

(5) fcll-£!£1:i mSB^MBa«i//uB oeldbtenax) HI I 8S'X|£| 

pRHBII Efe pRHBIS 0||i?IIE|?iOi SEWI {Eechoriohia oo/i) HB1011 lOOng/mlSJ SSHIgei 

5t«K= 5mt21 LB UHXILHS 37*COflA| »A|£fl) 2SM?ISA| WS»f90. W8F3K, S^BEIOjl 

21*H Stat M3EB 0;5mJ2J TE M«qn ««TAI?ia igE^EISISa. S^SEIOI S|«| 4^tt ^tftaj 
M A|-§«i01 AilS a (crude) *g!SA1 AhgShSD. 

10mM trls-HCI(pH 8.0), ImM Q|EI2Sc1IO|E|g(Nacalal Tesque), 0.003X ± US ir^S-KMS! V, Sigma), 
4X lEI/dlS, 20ug/mt poly(oT)(Amersham Pharmacia Biotech) S 30m9/b« poly(rA)(Amersham Pharmacia 
Biotech)! WJII StmSlQ.Stt!! 10S§et 37-cMAI S!3Un0li3A15»|H RNase H m& *S1 *l*t 71 
1 S^iSA-l A|©SFSCK 

1 ^21 IN MnCb2| 100:«62J 713 §a)0fl IWSSiQ. Sfetll 40X011 Al ej^BflOldAISQ. 10 «t°1 A.D5 
§!3Lgl°1 10bH 11*15111 SttlOII 7FSKJI BtS! THAIAiaQ. 30g§et 40*c0flA| BtgAia 10 wt2| 
OM EDTAS 7BKJI BtSl SlAiaEh ZBDnMM SSE1 *SSiSa. pRHBIIB SB 

(harbor ing)5^ (HI i9IIE|7l D[ WEM\{Eeoheriohte oo/i) HBIOIS^EI J&ZZ! -MIS a^S^l AhStt Bt 
§£S^E12| 260nm(HIA|2| S9E7I- pRHBII StJ8>= 0|^?^iEI?|0^ !£K>| (Eaohariohia oo/i) HB101S^ 
El 391 2 B MS S*§ail AHBtt Bt§£S^El2| 260nmlHIA)2| g^ESQ HES SKCK CDEIAI , 
pRHBIIOI RNase HI 5*tHl pRHBII 5tJ§h= (HI^3flEI7IO|- lE(0l(ftff/»A/i.A/8 0D//)7^ RNase H S3 
1 BTHAiaDS 2101 S§2I21Q. 

(6) SAIS RNase HI I tflSJ HIS 

tlll'slAIOtl 2-(4)(HIAI pRHBIIS SS^SB (HI^3flEI?IOHE(OI(f«yte/-/<.A/» oo//) HB1011 100 

M g/mi2| JSm^SIl St»H= 1L2J LB HHXILHS SSSH1 37*c0«A1 16AIZH§2t S1TAI7I3AI 
HHSfShSa. HH?/^, SlgSEIOII S|«l Sl^tt A1I51 52.321 £MHh SEI S#2!!|50mM trls-HCl(pH 8.0), 
2mM 2-flSrSMltl, 10X 1E|«I1, 2mM HUDIfWSU !?£E|0|E]<HI SerA|?|H iSKWEIShSEh 
lOSSet 12000rpm(HIA| »EIS ttBrsUl S6!SEI*IOI 4^ ^#^1 l5SSSt 60-CfHIAI 71SSh 

aBftOSSet OH 12000rpm(HIAI S6ISEI8H3I 6t#«ll ^8ISQ. (OEM. 50.0mf2| 7HS ^*ai 
1 4^SKD. 

£t#°-i? C[50mM tris-HCl(pH 8.0), 2raM 2-OilTSOIlE.Ht, 10% 1EIA1I1]£S RESOURSE Q 
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IfS (Amersham Pharmacia Biotech)D)| Sj§0Hl FPLC AI^Ei (Amersham Pharmacia Biotech)! Ah§£K)1 3 

soenaiiiiBhso. §sk RNase resourse q bbb sti oiscf ia*»rao. 51**21 oisaiov- 

through) RNase H gS|§ S#«J C££ 8WS RESOURSE Q US (Amersham Pharmacia Biotech)(HI *?gAI 
9\H FPLC AI±£!(Airersham Pharmacia Biotech)! AF8&KH 0 LHXI SOOuM NaCl°] fl* ?«HS 
8BAIBO. 2f. 240mM NaClS BBS RNase 111 Sttfh^ g£J! 4^ohSiO. 30m« RNase H SSI! 
50mM NaClg Emit BB4 C£S SSttS PO-10 BB(Amersham Pharmacia Biotech)0(! 2^S££ SJS 
AISCK ?.Om£°l SB*lft 50mM NaCl! SU81& »*a| C£5 SSffS HITrap-heparin 913 

(Amersham Pharmacia BiotechJOil ^§AI?IH FPLC A|±g| (Amersham Pharmacia Biotech)! 50 LH 

XI 550mM NaCl2| d« 7HH£ g!A!SD. Sf 310mM NaClS BBS RNase IIS 2tt*t& MB ->^s|« 
O. 4.4m£2J RNase H MB tl2|«jl|0l S4^B CentrlcorHO(Amicon)! AfgSIOI B4AISO. 280 mx2\ £ 
s* c -!J! 100mM NaCI a O.ImM EDT«. SWft" 50mM Trls-HCl(pH 8.0)S 8«»S Superdex 20 1 012} IT 
g(Amersham Pharmacia BiotechMHI *ISA|?II2 SBtJ SMSE SSAiaO. m\ RNase H?h SKUf 35 
BBGr&Ol ZmWM SBEI9Q. 01 SAfW£ SkOi *EH°I RNase HS| 252} S»t!0. DEtAI 

gEia RNase HUM Bca RNase. BBBAI Afgo^CK 

4^t!- Bca RNase £3!2J fi£ SSe ••K7IB 901 *S*JSO. 

40-coiiAi esswioias 100 &s..sttsi20mM htcs-^sukph 7.8), 0.001% ± ^§ 9^2! 

(Takara Shuzo), 1% PDill S^AIE, 10mM g»OQU&, 20m9/«^ Poiy(df)(Amersham Pharmacia 
Biotech) a 30ng/mi po I y(rA) (Amersham Pharmacia Biotech)! Be* RNase HI I £S!0il 7KNBO. 
e 10g§B 40'cOflAI fflBAIRO. OICHAI 0.5M EDTA(pH 8.0)! 7h§K« &SB SBAIKO. 260nmO)|A| S 
&EB 

32K RNase H S3! Bca RNase HI I 4S!Q1I Ottl-Ot 3*mSO. 

SH filAINI 3: H^BI^ B£E1^-£s( Aw ;.//<» o*/dbten*x) RNase HI 1 1 S3» 

(1) Cloning of BS of RNase HIM S£W 

U^g^ £§E1:±:(ife*///w> .///•),( Biochemistry, 38: 605-608(1999)1 3! OB 87ISIB*E12| RNase 
HI1ls2| Oraiitfi- AIBAWISI £ggOfl 7|£mOI STSffi Uffilffli £BE1£(Aw;//c* 
™6////a)[Biocheralstry, 38: .605-608(1999)1 a S7ISAI0IM "» S£EI£ ^*i°J OWI^!?! A1SN 
RNase HUH iasiyft^l .WKM AiSSa: 10 LHXI 130)1 UEttf *EfOI0{ 

Bail I M, Bsulll-3, Bsulll-6 3! Bsul I l-8B'4J«»raO. 

S«£fiA| SK2 £A!(ffl <2>-10|A| 2llh 9S HWI£)± ITSEEm^( to$Uim ca/dbtenax ) Tfife 

DNA 200n9, 3! SEIOI0ia*l 100pmol2j Beull-1 S 100pmol£| Bsull-8§ A}8«KH 1» PCR! 50 g 
^tJSI-SQ. OICHAI ^«2SA1 1 StM. SI ^HHDICH BAI 100pmolSJ Bsull-3 3! 

lOOpmblSI Bsull-6S AW*I« 2» PCR! 100 glf^S TaKaRa Taq gEICHEffll (Takara 

Shuzo)M S^S SBBBV C&EI- 2SI°1 PCR! $m DNA BEIDiBMIBAI A«*FaD. PCR! tf?m 901 
^^^Ch: SOBBei- 94X, 30^g^ 45*C, mWSt TZXMM 25Jm0IB(W PCR) 30W)|fl(2» 
PCR). 

450bp2J DNA BBS T4 DN\ Kl Dl EMI (Takara Shuzo)g Sf&B B»( blunt -ended )AI 

?|I2 OP^ 1 ^PISeAl^ 450bp2i DNA BSS II^ISQ. 2f 450bp2| QNA BS# T4 

DNA El ItOtW (Takara Shuzo)! A^H3) Sma I (Takara Shuzo)S M*ES pUCU9(Takara Shuzo)21. gSAI^ 
O. §^ ^tJ^l AFSSra CHIr^^il&1^10h gE\D\( footer johia *ois\ JM109S SSS&AiaQ. « 
Ba&MB WSPSKM Sf 450bp2J DNA BSOI BHF^qiE PBCA3204E «««D. 

(2) Al@ *roiME|E» SE! AFSt!" RNase H SS»2| 

SH tfAIOt (3HWIAI PBCA3204M ^S! DNA &BH| ^leil^ElE A1BB S|2!Sf2Q. AIBSS 

14 a 15B 'UEM =EPICH RNIM-S3 3! BcaRNIII-3! SJSS ^!2||SE|E Ai^WI 7l£ftKN 

»e!*ISO. ^«®£A| PBCA3204 a HEI-0IDIBAI 100 RNIII-S3 a BcaRNI 1 1-31 AfSBKfl PCR! 

100 4stt*iaO. PCR! *^|2|- SOI ^tS^^Q: 98*c, 0^S°t 55*c, 20£.m°! 

72-cCHIAH 30AMOIS, *, Bte S^BS IHIfe-!aS5M *B. (HI&M S3 9! OCTBA ^ S^IS 
BAI 31 IS^EI 2f 0.4kb£| DNA EMS! tl4«20.' «f 0.4kb°J DNA BBS DIB DNA Labeling 

KiUBoesringer Mannheim)!. Af-gSIO! BHIBfflOl BStiaD. 

20Mg®J 61 AIM 2-(1)HAI mSLU^±(^}//uB **ldbten*x) Tllfe DNAM BamHI, 

EcoRI, Hindlll/Pstl <£e Xbal (Takara Shuzti)fi - &S*PI StHSh«a. ^ M«BS2J BhS OPJB-i B 
a?ISBAI3BO. DNA! OPhSi B£¥E1 0.4N 4^»UBB! MgdKfl OBB 0IBAI9O. 30 

mfi°J ehOISEIESI- '&»a|[43.49/L B&IUBB, 17.6g/L AlBBtUMB, 1% *EfMI(Boegrlnger 
r-fannhelm), 0.1X N-E^SS k*&> O.OSS'^B E^l ^IIIO|E(SDS)]S Strth& BBS «WA| 4AI2J- 
SB 60XMAI WHI-fflffBIIOIflAia * SSMB 56W^ 5mP2| «K)|ME|Ea STBqB 5I»^ BBS 

^jdiiai iGAizrser- boxmai siBmoiaAino. 

e[g 0.1% SDS! 50mJH2| 2 x SSC(17.5g/L NaCl, B.BqA A|EBtfL|BB)B0|A| BSMAI 241, 

0.1% SDS! St^fe 50mJl°) 2 x SSC(4.3g/L NaCI, l.9g/L A|BBtiOBB)S0|A| 45-cDDAI 211 

O. OICHAI, iSMDU ^Sj21 A1SB *f 8kb2| EcoRI °f 4.5kb°| Pstl SB* 2f 1kb°| 

Hindi 1 1 BBS DIG WH SB 5|M(Boegrlnger Mannheim)! AJS^KM aSo^Ctt. 

Pstis »a«w ems fer= bisi a^si^ eEEB^^(^;//t« o*tdbten*x) n& mm oi?&± w 

a^lSBAiaO. 9f 4.5kb°J Pstl BBS ^S^EI sl^hSQ. 0ICHA1 DNA BBS PstlB S*H£IH, 9 
9E|« 5^SEW(Takara Shuzo)S gBdWa !E^D|E M|E1 pTV119N£S l^AISQK S^B! 
Afg^^OI M£HEI?I0I- BEIOI(£wMr/^/t 00//) HB109! BB3BAISO. 
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?*j££AI iSUS SH-I, S! 5EIOP3AI RNIII-3 S! BcaRNIII-31 A|-go|0t 50 *J2J PCR1 
^m\0\ RNase H SU*fe 7HSS gSUl 2lSrSQ. TaKeRa-Z Taq(Takara Shuzo)g 

SSSlOil WSk PCRi 91*1 DNA ■EUHBRIS/d AfSWaQ. PCR1 t&\9.\ SOI 4«*I»Q: 0£ 
=y 98-c, 0£S& 55'C, 72x011 Al 30WJI1. 121- 5^21 EH 201 Elfe S3Ar7f fSLI 86*! 

CHI SttffilOTSlDS 211 arawaa. 

?S2SA| iSLI 882!, S 5BhOIDi«- RN-N(Takara .Shuzo). S! BcaRNIII-3 Efe = £10101 2f M4(Takara 
Shuzo) S RNIII-S32S*?Er*i'2B SEI±D|Ee AK§*|0t PCfil 4tSSKfl RNase HIM 1 

e^die! strain a=*i o\*m 2awbd. 12b as RNase hi i t ssaw iei±di£oi svsjoi 

SJgl ©aSUl, 01 f PBCA3P88S SgSfSCf. 

(3) RNase Hill DNA EHgS| *icfl2EIE A|g *f2! 

gAltffl 3-(2)0SA| lE^OlE pBCA3P88LHS 4TSB DNA BS2J *tai£EJE Algg CIC-II3 

Al ttttOI C0EF»2!Sh2D. 

Sf2!B *ia£E|E AIM e^*K)l RNase HIII2I N-SSrOHDlktt A1S# St»fe OWIitf A|g# 

sasfe Eia ££«s2i £xm vmuo. 219 =ena°i ^iai£EIE All 5! ^SMSEIE 

AI.SSW 8ES. RNase HI 1 121 OlOlkir AIB* ZTO A1§2!2 16 911701 U&tfQ. 

(4) . RNase. HI I Ig S*!AI?I7I gEfciOIESJ SHU 

^S£SA) S3 &AI0II 3-(2)<HI 7ISS MEI-^OIE pBCA3P88, RNase Hill S! M13 =E|0|Di (Takara 
Shuzo)(HI CHtt #71 2!SS! £S EI9 SMS. A|g2l fi€«K)| SSI! AIS9!fi 182) BoaRNI I INde 

m AmtM 100 *82| SifSS PCRS £tS*iaO. Pyrobest ONA #EI DIEM (Takara Shuzo)! g^S » 
aSSIW tUEF PCRt *ISH DNA gEIDIEWIISAI ArgSiaQ. PCRS tPm SOI *t»hSLK: 30^g^ 94 
*c, 30£§e)- 55'c, 3MS5J 72'cOIIAI 30^011. ef 4kb2| ONA BEg Ndel(Takara Shuzo)S S*l 

oHl 0WS± 1 S7IS§AI?1 aS»B 2f l.4kb°| DNA BEH NdelS g*HEI2 SSEI3 

5±SEWI (Takara Shuzo)3 S2!#SIB pTV119Nd(pTV119Ng Ncol AKJIM7I- Ndel A|0|Eg 3 fig g£f± 
OIE)S 2f 1,4kb2J DNA BEm BtTAiaa. lit AR1SH31 Ofl^EIPIOh SEKJI ( Eaotsoriohia 

con) JM1091 S12SAISQ. 

OICHAI,. 2^«ESA| gSLIS ttiJ. ffi HEhOIDtSAI RN-N(Takara Shuzo) 3! BcaRNIII-3# AFgSIOI PCR 
g $$£tm Ndel BBS RNase Hill «IE1 pTV119NdS lac 5SEE1S^E1 ei^OII ^ 

iOIEM ^3Eiy»«Q. OICKAI RNase Hill 5Et?*lfe 2!£S Sam-flWISD. 

TaKeRa-2 Taq(Takara Shuzo)M S¥S =S£101 PCRS $1*8 DNA §E|0|EHSA| AISSKa. PCR 

0 SPISI SOI 4«8hSCF: 0£#B 98'C, 0^#B 55"C, 20igB 72X011 Al 30^01©. MSU 2S! 

01 Ndel BSS RNase Hill 8S»7l «IEi pTV119NdS lac =£EE1S^E1 olSOfl SSB ME^OIEg 
at^Cfe 2i ©2S«Q. 01 SE^OIEl pBCA3Nd2EKSS5lSa. 

□QRAI &SWI 2|$B MEh^OiELHS ^213 DNA &BSJ- *tMM£EIE A)@M SI5.ISIES^I ?HAiag 

6TS7I atqs esaacfe as aa*m pcrwi siw Mseiofe ase swaD. 

SE^OIE pBCA3Nd2S ttSSSS 0||i?^IEI?IO^ §EKj|(foo/»r/oA;e po//) JM1091 0|l^:?flEI?IO|- 1EI0I 
{£aoherich>* oof,) JM09/pBCA3Nd23 SSSH1 7|B|a* FERM BP-76538HM! 2000t3 9S SS(S PISTS) 
Internatiorial Patent Origanlsm Depositary, National Institute of Advanced Industrial Science and 
Technology, AIST Tsukuba Central(6, 1-1, Hlgashl 1-chome, Tsukuba-shi, Ibarakl-ken 305-8566)011 71 
Sf*r2D. 

(5) SHIS RNase Hl-ll iSg2| 

^AIOII 3-(4)0)|A| 4=^8 pBCA3Nd2S SiSS-S 0fli:?IIEI?IOI !E|0| ( Eeoteriohi* coli) JM109M 
100 M 9/ni2| SSm^SIM SSt«r= 2L2J LB UHXILHS a§*H2 37*cQilA1 16Aia§B aSTAIFIBAI UHSSI 
2CI. UHS#, SI^SEKHI 2|*H s\=^ti k&SW 39.6mJ82J igE| «E| £l-#5l|t50iDM tris-HCl(pH 8.0), 2mM 
ImM EOTA, 2mM nyiHIBASU e^£EIO|E]0|l ft!efA|7|J2 ilII«EIS^Q. 10SSB laOOOrprotHI Al £ 

em xheis eefais si^meisioi ismsb eoxwiAi 7igsiaa. ioe§y ciai 

12000rpmOilA1 SaMEISMDI ^S'JIM 4^SrSO. COEhAI, 39.8ni!2| 7I§S 4f«9|»" 4=«rSU>. 

^#2Js SfSai Al50mM trls-HCI(pH 8.0), ImM EDTAJ££ S^SIS RESOURSE Q &U(Amersham 
Pharmacia Blotech)0|| S}§SU1 FPLC A| ±® (Amersham Pharmacia Biotech)S A|gSKS aSD|S3EHii|5| 
ac r . S3U. RNase HI 11= RESOURSE G S«» OlSSiaCK 

45m£°| 0|g RNase Hill S«|# 2L£| SfSai B[50mM trls-HCl(pH 7.0), ImM EDTAJOfl CHSICfl 2AiaSSJ ^ 
4<»iaD.'Saitt 2SI H ^^|# fi.^*l2D. 55.8mt2| Ei ga»l ^*ojj BS 

S RESOURSE 0 ^^(Amershan Pharmacia Biotech)OI| ?|gAI7la2 FPLC AliS (Amersham Pharmacia 
Biotech)# AlgSIOI 0 LHAI 500mM NaCl2J flfi 7DHS SSAISCr. Sf 105mM NaClS RNase 111 

1M NaCIS StilSfe Sr#a| BS 7.0mi2| . gSIOfl 7ISIOI NaCl£| feES l5DmM£S ffiflaa. 

150mM NaCl! StJ*l= BS 3 ! BS HiTrap-heparln Se(Amersham Pharmacia Blotech)0|| SJgAI 

SQ. §2K RNase HI life RESOURSE Q SSI g*l plS*«p. 

7.8ml2J 0I§ RNase Hill SS|g t!2lOI2H)ll 2J*B Centrlcon-10(Amlcon)S A^OI S^AISCr. 190 ui 
2| fe^^s lOOmM NaCI S O.ImM EDTAS 50mM Trls-HCl(pH 7.0)S S^SIS! Superdex 20 1 01 

31 SS(Amersham Pharmacia Biotech)Oil SJ§A|?|I1 SSt? S*«H'SS ©§AIKD. S3F RNase HI 1 171 
MXHf 3311 Siren ^eSHS ^IXIOIIAI SSaaW. Ol MXHf£ SkOI wEHSJ RNase H2J 221 S*ltt 

a. 
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4^£t 8ca RNase Hill 4Sg£A| ASSfSSQ. 

n%n ^mti a» RNase hi 1 1 agsj s.± &gg apia aoi AgmaD. 

WCOBAI aSHOIdSS 100 *«2J em ££H|20mM HKS-^ttSHTKpH 7.8), O.OOtX 4: Sf¥SJ 
(Takara Shuzo), IX.CIDill gsUIE, lOmM SSKOL1IS, 20n9/mi P0ly(dT)(Amersham Pharmacia 
BlotechVS! 30u.g/M Poly(rA)(Amershara Pharmacia.Biotech)g Bca RNase Hill agOfl ?1$\%LI. Stfl 
§ 40X.0HA) BhSAISD. OIOJAI 0.5M E0TA( P H 8.0)1 ?\oM «}gg SSAiaa. 260niolHIA| § 

I^Eg 12f Bca RNase Hil l 431011 CH«H3t RNase H IteJg SOTISQ. 

SHI 0AIW 4: 2IS3^>: ?EI±^ (/V/oooooub furioaua) RNase HI I ISy 

(1) El£a^>s ^\a.^±{PyroopocuB /urioaua)S.^E\ 711 ONA 12 

IX Egg(D|fco Laboratories), 0.5X 2.3. 4@!(0lfco Laboratories); IX ?m& (Nacalal 
Tesque), 3.5X Jamarlne S Solid (Jamarine Laboratory), 0.5X Jamarlne S Liquid (Jamarlne 
Laboratory), 0.003XMgSO,, 0.001X NaCI, 0.0001X FeSOj • 7H.-0, O.OOOIXCoSa, 0.0001X CaCL- • TltO, 
0.0001X ZnSO,, O.lppui CuSa - 5H.-0, Q.lppm KAI(Sa)-, O.lppm HBO, , 0. Ippm Na.-MoQ, ■ 2»t0, 9! 0.25mM 

Nici.- atog sw>y= 2t wxig 2l mxm m £H, 20gse* 120-coiiai matm g± tag 

DefOI TUMI* £ IEISS^i ?E|244( PyroooeouB furioaua HDeutsche Sammlung von 

Migroorenlsmen; DSM3638)g HHXILH SgSIU Sif&W SB2 16AI2J-S2.H 95'cWIAi HHSfSISQ. HHSf $ 

aii 5* aasaoii 21*11 S4*>aa. 

AllSg 4mi£|25X 43£2±, 3! 50inM trls-HCl(PH 8.0)011 S^AiaQ. IS 0.4mi2| 10mg/m!2| 
El^XhS gS£K>|=(Nacalel Tesque)* 7»mO. Sfefgg lAIZNKt 20'c(HIA| EfgAISD. SJ§ 
J50mM NaCI, ImM EOTA 3 20mM tris-HCI(pH 8.0), 0.a»t2| 20rg/mi = £E0O|LH K(Takara Shuzo) 5! 2mi 
1 10% i§ a?| flllOIS *S2Ue 34J*fe 24mi2| Stigg ftS SthsOfl 5&gg IAI 

ZJ-gPi 37'cOHAI 2!SIHI0I<3AISD. &m £ £&gg Dflg-gSSSg Ofl&g SSAI3I 1mg2| ?|| 

£ DNAg W|2S«Q. 

(2) RNase HI I SSXHSy 

KlSlfi ±^3.K\0\( Pyrocoooua h?rikoahi)2\ S§ Tllfe AlgOl S7HEISQIDNA Research, 5:55r?6 
(1998)]. Hfeg -RNase HI l(PH1650)2J WWM 39*Kr *HU2J S3XI2J SX12iaQ(A|ge! 
£ >19> the homo page of National Institute of Technology S Evaluation: http://www.nlte.90.jp/). 

PH1650 Saw 9! n|£3^±. 3-?\9.$£{Pyroooooua furk>eua)°\ S?HS ?fl& A|g (the hone page 
of University of Utah, Utah Genome Center: http://www.genoiiie.utah.edu/sequence.html )2J £g£g £ 
AftEiCK S2^ S££J ^S«. A1@* Wa*iaQ. SEIOIOI 16S0Nde (A|gS!S:20) S 1 650Bara (AlgS! 

s:2i)e Aisoii 7is*hm t^«*^af:^: 

^S»SA| 200ng2|.S2 6IAI0II 4t(1)0AA| »2S E|S3^ ^SI2^i( ^t^g furmaua) Tllfe 
DNA, 3! 5EHDIDISAI 20pihoI°I !850Nde % 20pmol 1650Baral . A»»ttN 100 «e2J 8S2S PCRg 
SCI. Tokara EX Taq(Takara Shuzo)§ S^S HS£gWI COBF PCRg *|3H DNA gEICHEWSAI AlgSIS 
Q. PCRg *P|fiK BOI 4*1*1-20: 30i§2)- 94*c, 30i§ef 55^, legoj. 72« C 0I|A| 30JWJIg. ^ 
0.7kb°| §^i! DNA Bffig Ndel SJ BamH I (Takara Shuzo^S. M*H*iaQ. DNA &ffig g£h>:0|= 

W|EH pET3a(Nbvagen)5 Ndel 5! BamHI AI-OIS AH3I0I ^Eftl-Ot 1^01= pPFU220g 12«faa. 

(3) RNase HII SffSfe DNA ^fgai2EIE A115| Sfoj 

. #H ^A|(M 4-(2)(HIA| PPFU220 LHS STSS DNA BHS| ^gai2E|= Algg CiaiSAI 

*rgai£EIE Algg S*l5fOI RNase Hllg 3981^ 2£g EI9 =31^21 sXBg 

WWbttO. Eia =EJIU2J ^gaiSElE A1@g AlggtS 22WI LHziyjQf. Wgai2EIE AllS^EI 
SES RNase H2J Omik^ Allg Alias 23011 LIEhSQ. 

gE^OlE PPFU220S SgSSS m&OUEBohBrhhia coli) JM109g (HI^?IIEI?IOh gEHDI 

( BBchariohia ooli ) JM109/pPFU220S gg«m 2000tf g 5g(SI?|Sfg)0fl 7|er«!S BP-7654SHHI 
International Patent Organism Depositary, National Institute of Advanced Industrial Science and 
Technology, AIST Tsukuba Central(6, 1-1, Hlgashl 1-chome, Tsukuba-shl, Ibarakl 305-8566, Japan)0|| 

(4) §13 RNase HI I <s3g2| MS 

(Wi?llEI?IOh gEKJI {Eeoteriohie 00D) HMS174(DE3) (Novagen)g iffl ^AIOII 4-(2)(H|A1 pPFU220 
°£ Sg2!ShAISQ. P PFU220g S&GtZ 48 S£! 0ili?||E|?|Of gE(0|(£flP/»A/cA/ B »//) HMS174(DE3)g 
100 M 9/mi2J aniggg 2feJ*h^ 2L°I LB HHXILHS SS*h3 37XWIAI 16AI&SB ?3STAI?ISA| HHSm 
SCh. HHS^, a^SEKHI 2JSH M^V AllSg 66.0mJ{2| ieiI^ »E| &Sa|[50mM tris-HCI(pH 8.0), ImM 
EOTA, 2mM ly&IIE^Sy gJ?££HDIE]tHI «erAI?ia- i»ffl»EI»iaD. 10Sl°e 12000rpmtHIA| igEh 
*|EI£! fiSfaig S^SaSIOI 6fg«|g 15e§& 60X01 A|.?H*h2IO. 10S §2!- Q-AI 12000rpm 

oiiAi a^sEisiot ^s o ^g 4=^mach (OEhAi, Bi.aosi 4^ o J?g ^^fao. 

7fgS ^««qg A[50mM trls-HCl(pH 8.0). ImM EDTA) 2.3. S^SfS RESOURSE 0 gi3 (Amersham 

Pharmacia Blotech)Ofl 52J.§oHl FPLC A|^a(Amersham Pharmacia Biotech)g AhSSIOI HSO^UEHEISI- 
2EK gSh RNase Hb RESOURSE Q !fgg g«H OlgS^CK 

60.0mf2| 0|g(f low-through) RNase H SS|g A»S S*SI€! RESOURSE Q &B(Amersham 
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i 

Pharmacia Biotech) DO 5|gA|9|II FPLC A|£9 (Amersharo Pharmacia Biotech)g AlgSICW 0 LHA] 500mM 
NaClSJ qiHHS ggAISQK Sf 150mM.NaCl3 §gB RNase 111 Sttffe gS|g «5»IKCr. 2.0mi 
2| RNase H g8|g lOOmH NaCI 5! O.ImM EOT AM 54l*r= 50mM trls-HCI(pH 8.0)££ g«»B Superdex 
200 1 Oinh ITE (Amersham Pharmacia Blotech)0|| Sj§A|?|H SBICf SMMSS StAISC*. 121 RNase 
HIW tmST -ITHSBrflOl SSSrS *WWAI SgEISEr. 01 SkDI i!EH2| RNase HI I2| 221- 

BEIB RNase HI II Pfu RNase HI I &MS.M Ar§«r»Q. 

Pfu RNase HI I 4§g°l Si Sgg &Ja..gAIM 3-(5)M 7|gB Wttll' ©01 ^SSfSQ. S2K 
Pfu RNase HI I 4510)1 CUSP) RNase H Sgg. H^fSKlQ. 

Sj2 4'AIOtl 5: flEE^ OlEIEIDI- {Thermoicga maritime) RNase HI I SEA! ISy 

(1) Mia£7l DreiEIDh ( Thorootoga marit ima)^.m.\ Tflfe DNA 

IX Igg, 0.5% £5 ^§1, IX 7I@£ <2M, 3.5% Jamarine S Solid , 0.5X Jamarlne S Liquid, 
0.003X MgS0 J( 0.00IX NaCI, 0.0001X FeS0 4 • 7H..0, 0.0001% CoSO,, 0.0001% CaCl.- 7H..0 , 0.0001X ZnSO,, 

O.lppm CuS04-.5H.-0, O.tppra KAKSQ,).-. O.lppm HBO,, O.lppm Na.-HoO. • 2H.-0, SI 0.25mM NICl.-- GH.-01 Stt 
5fe 2L HHAIg 2L HHAI1 «0fl 20^=21 12Crc(HIA, 13*1-11 14 ?>£S fcHgHSHDI ihig JO 

t!' ^ ANSE2I- DrEIEJOr {Tharmotoga «a/-///j»)(Oeutsche Sammlung von Migrooranismen; DSM3l09)g HH 
AILH 3 S&rll 39*1*1 SfH 16AiagST 85*c0flAf HHSfirSip. 

300mlSj HH?f 0 -«IHSi?E1 S6lgE|(HI "SjJI.H^B AJSg 3mi£J TE &§?!![ lOmM trls-HCl(pH 7.5), ImM 
E0TA]0j| ^BTAiaCK 150 «t°| 10X ±% El^i SEfiOlE 4§*l(Nacalai Tesque) S 15 «J2| 20mg/m* 5 
SE1IOILW K(Takara Shuzo)g ?\ZY3X.\. SttU- 1AISSSI 1 37-cOHAI £!SUfiOli3AiaCK ftg-' * 0.5mi 
2| 5M NaClg StfSOII ^PSrSQ. S>aftMI SfcfAlB 0.4mJ°| CTAB-NaC I e o -i!l10X AflgMEHHISSfE 
S SgDi-OIE(Nacalal Tesque), 0.7M NaCl]g StMOII WIKCr. 8RS8PI SWAla S«gl 65*c 
MAI 10S§?J- pj^mioi^AijjQ, , i5m ,o, g^gst/oi^om ai£l StM(24:1, v/v)g 7» r 2Lr. 
S^gg lOglSf AIA1SI StUISNH 5g§°r 20000 x gOBAI S^SEISfaEr. gettEItt * #if£| 
lOOmM trls-HCl(pH 8.0)E£ 3£}B ffllg/lSSSl/OliOrS IfgSI Stre(25:24: 1, v/v)g fe»gB # 
•9|0I ^SS-aO. Sttgg IMSt A|A|S| S^A|?|2 5MS°r 20000 x gOIIAl §)2gEIS r aa. S£S 
EIS 0.6.§g2| 2-5SS-gs ^SSS ^#^CHI ^|6r2EK 10000 x g(HlA| 5g& a^SEISrOI S 
SS 70X 0fl&#S A1|ajSH2 S7|-a2AI2! ^ 200mJB2J TE £r#2|(HI g*»A|?| Tllfe ONA 12)1 4 

(2) RNase HI I SSAh l^y 

OI-EIEIOh (Thermotog* marHima)^ 711 ONASJ ^gai^EIE. AIIWIAI RNase HI I S2W2AI Sf 
SIB ^^121 triai£EIE A|g(http://www.t lgr.org/tdb/CMR/btro/htmls/SplashPage.html )tHI 7liS|0| Al 
SeiH 24 LHXI 27S LEI-tf SEI2>rSai£E|= 915-F1, 915-F2, 915-R1,. 915-R2g ^«S|-0) ^«£A| 

DFEIEIOV (iThormotog* mritima):^ 0SMA1 ArSSK* PCR# ^tJSfOI RNase H StlSh 
= ONA BS© 4^8rSSa. 

^o£AI ^AIOD 5-(1)D||A| AdHEPh OlEIEIOh {Ttermotoge maritime) Tflfe DNA, 3! SEI 

0ID1 ^«SAI 915^Fi a! 915-R1, 915-F1 3! 915-R2, 915-F2 S! 915-R1 3! 915-F2 SJ 915-R21 AfSSIOI 
PCR# <sU!*iaa. Takara EX Taq(Takara Shuzo)g S^S =SSgO|| [0/EI- PCRg Wll ONA gEIQEWS 
Al AlgoraCr. PCRs Z\7\1\ SOI ^tSSiaCh 0.WS& ;95«C. 0.5SSe.e 55'C, I.5SS2J 72*c(HIAd 25 
WJ|g. &>§ ^, ^ PCR tii Or7hS4 1 37ISSAI3I *g*m 2f 0.7kb°l S^S DNA BBS S»l 
SISQh =£10101 » 915-F1 S 915-R1, £Eir 915-F1 % 915-R21 ArSSKW g^B DNAg Hindi 1 1 g 
Xba I (Takara Shuzo)S M*BSrII T4 .DNA ElW^lg ArgSKH Hindi 1 1 3! XbalS g«BB pUC19£ SSTAia 
D. 3^- Sfe^gg AJS*fcCM 01li?IIEI?IOF gEIOI(fto/»/-/<.A/(r «.//) JM109g tSgSShAiaD. 4S«B ^ 
HSBfllg HHS*h01 2f 0.7kb DNA7f ^gJB gEf^sOlE DNAg H\2.tmU. 12K 915-F1 3 1 915-Rlg Ah 
£MW ==B DNAg ?fe gEr^OlE 19 3! 2S! .3! 915-F1 3 1 915-R2g ArSShOt S^S DNAg g 
Ei-^OIE 3H 3J 43s ^3I2Q. 

atf, SEhOICHa- 915-F2 3! 915-R1 915-F2 3! 915-R2g AfgSIOI S^B DNAg Nco I (Takara Shuzo) 
3J XbalS 0IS£S SWrKU T4 DNA EPKDCTg ArgShO) Ncol (Takara Shuzo) 3J XbalS 0I§£S g*H 
B pTV119N(Takara Shuzo)S g&AISO. gif SB-gg AUShOI 0fl>:?||EI?IOF gS>OI( Esther, oh le 

ooii) jmio9# s§aa-Aisa. 

^«B SSSSfllg HHSfSKM 2f 0.7kb DNA7I- g£JB gEI^OlE DNAg fllio^Q. loll, 915-F2 3' 
915-Rlg AHS!-0| S^B DNAg 3Sfe gEr^OlE 5«! 3' 6S 3! 915-F2 SJ 915-R2g AlgSPI S^B 
DNAg ?r£ gEI^OlE 72! 3! 8Hg ^ShSQ. 

gE^OlE 7*!»S «g3&B (Hli?IIEI?IOrgE|-OI( Eaoherhhia ooli ) JM109g OH 4?llE|?|0!- gEKDI 
( Escherichia ooli ) JM109/pTM-RNHS SS*U2. 2Q00tf g 5g(^^|^)0ll BP-76523KHI 
International Patent Organism Depositary, National Institute of Advanced Industrial Science and 
Technology, AIST Tsukuba Central (6, 1-1, Higashl 1-chome, Tsukuba-shi, Ibarakl 305-8566, Japan)0|) 
?|Bf» r aO. 

(3) OIEIEIOI- (Thsrmotoga maritime) RNase HI I %Q7\ St< 

gE^DIE IS! LHTvl 73 E= PUC19S «HJS.«9S&S Ofli?||E|P|0|- gEKDI {footer iohia ooli) JM109 
g lOOpg/roeSJ ail^Bg StiSte 5mJ2) LB HHX|[10g/L Egg, 5 9 /l fiS *g°J|, 5g/L NaCI, P H 
7.21LHS aSSO 37-c(HIAI 2SA|?ISA, M9». G60nmD||AI SSr£7i- 0.501 E5if*fag 01. 0|i= 
Sg-p-D-EI2a^SE|E^|Eg 7|SK)I SIS £Eg InMEg SQL MSI SfAHE^ HHiftiaCr. WU 
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33MEI0II °lo8 514^ AllSft ImfSJ TE &ft9|0| t^A|?|H £gII|*|E|SI/SQ. ASH} 33EIS 
e^i I0g§2!' 80'c0ilA| 7WS)3tQ; SggEIOi] 2|*» A-flS S^gftSAI Alge^D. 

S3 tfAIOfl 2-(5)M 7|ftS &B3liK)| AflS 3*ggoa AfSSHU SBSS 5s«fecJ. SS?. B» 
ft MnCI ; 2| ZJttm ^tlftfe -3* SEteOlE 3, 5, 6, S£ 73ft StJ*h= 0|£HEI?IOF flSKH 
{factor Mhcp/j) JMI09S^E-| MIS 34ftSi|ft AlgSfe 2f ag££¥Ei 2g 260nm(HIA1£J S 

&E= PUS19ft Stfty-: m±M2l9\Qt %&0\(£ B of*rio/,i B co/i) JM109S^ AflS 

Mass HI SW0 Olft ftE|±0|Eft 5*f*fe Ofl£HE!l?IO} ft£KJl(£w/»r;M/ 8 „ 0 /;)?| RNase H §| 

1 uekbds 2ft -eiwtaD. 

is 

2 

I43pjl LIEftfQ. *gH2EIE SE& "iWase "HlT2|"~0mikS""A?ig Alias" 44011 

UEftfiD. OlOI/d PCRAI 4= 2i= tW2| g?| 59E|^ OBIktf &?|g B£tA|?l5 2 

ft ftE^OlE 73011 OSS DNA BE£| *gai£EIE AI12I V2KHIAI 5h*#h2Q. 

(4) SHIS RNaseHI I 45ft Xfl£ 

&2 £A|01I 5-(2)0HAI 4^t!" PTM-RNHS N±HEI5t|Qt ft£IOI(£«/»/-/<>/r/ 8 ooli) JM109ft ttSQSAIS 
Ch pTM-RWg Etffh= 4528 (Hlii^iei 5>|0l- ftEHDI(Foo/»/'/<«A/» uo//) JM109g 100u9/m«2J S]II4!§!ft 
at»fe-1L2| LB UHAUH3 3?-c0tlAI IBAIZTfta SETAI7ISAI HH2»l2a. WVm. S^gEIWI 

2J*B SI^AflSg 31.0mf2J £gl[| *IEI &#9t|[50niM tris-HCl(pH 8.0), 2tnM 2-D)gTS0il&ft, 10X gE| 
All, &N- Ifl'UWEMBSy ft«seK)IE|M «BfA|?|H AftKtSieietsd. lOggy 12000rpmOilA1 
«EIS gej-ajg SggEISIOl 4*^tt &ft«»lg \5&m?i 70-cOUI 7H5ISO. 10M12? q W i2000rpm 
MAI QAI SaSEICIOI S«9|g [QEW, 32.0mi2| bllB gft$g 4%°£D. 

7H8 #S°-Hft &§?H C(50mM tris-HCl(pH 8.0), 2raM 2-DKrE0ie». 10X ftEIAflS]££ gijShS 
RESOURSE 0 mi (Amersham Pharmacia Blotech)(HI BjgSUL FPLC A|:6g| (Amersham Pharmacia Biotech)! 
AhSSKfl BS.Dmnmm%.Q. S2K RNase H£ RESOURSE Q ifgft gtfl OlgSISP-. 32.Eb.JfSJ OI§ 
(f low-through) RNase H £8|ft 8g2| C£ S^sH! RESOURSE Q (Amersham Pharmacia Biotech)0|| aj 
gAI?II2. FPLC A! (Amersham Pharmacia. Biotech)ft Alg^lOI 0 LH XI 500mM NaClS) ?HH3 ggAI 
SQ. 2f 240mM NaClS 1ft 8 RNase lift EiJ-Sfe MSIft ^SraCI.. 2.0mJ2| RNase H gS!g 50mM 
NaClft g>ft?!J C PD-IO ^(Amersham Pharmacia Blotech)CHI SjgAISQ. 3.5miSJ mm 

ajft 50 mM NaClft CS S«4IS! Hltrap-heparln ^S(Amarsham Pharmacia Blotech)0)| SISAI3IH 

FPLC AI^BIft ttmtm 50 LH^KOmM NaCiSJ d)S gftAiaD, 131 Sf 295mM NaClS SftS 

RNase lift 2^J©fe M«lft ^^o^D. gftB RNase Hllft Tma RNase HI I iSMS. Afgsraci. 

RNase HUH Tina RNase HI I 43ft2J Si S-^ft §f2 ^AJOfl 2^(6)011 7|ftS dfil &OI ^§fh2Q. 121 
RNase H 3301. RNase Hllft Tma FNase HI I aftOll CHSIO) "jtfasfia. S 

^!A|01I 6: E|£3^ SEI3AIOI (PyroeoctuB hor ikoahi )) RNase HI I SSA| gSy 

(1) ni£3^ SE|3A|OI(/VAO«ji»»i/fl /t>i-;fe5A;/)S^Ei »te DNA MS. 

1% eag(Difco: Laboratories), 0.5X S2 *gg(Dlfco. Laboratories), 1% &g (Nacalal 

Tesque), 3.5X Jamarlne S Solid (Jamarlne Laboratory), 0.5* Jamarlne S Liquid (Jamarlne 
Laboratory), 0.003XMsSa, 0.001X NaCl, 0.000U FeSQ* • 7H.-0, 0.0001X CoSa . 0.000U CaCl_- ■ 7H.-0, 
0.000IX ZnSO,, b.lppm.CuSQ. ■: 5H.-0, OJppn KAI(S0.).-. O.lppro H> BCL , O.lppm Na.-Moa • 2H:0, S! 0.25mM 
NICI, ■ 6H.0ft 5^161= 2L HH^Ift 2L HHXIg SOU fell. 20Mg9J- 1 20*c0fl A1 M± 01 § 

D*iO| ifii My\t* * nigafi SEI3A|0|(j^/-osoo(»t« horiMoahii) 0T3( Inst Itute of Physical and 

i«Mj^r^gjj: ^icMgm^flt^Hgaui as*m asshxi &12 iBAizwa- 95x011 ai hh^wsio. 

ilSr- 4 ^ 21 25 ? * 3 ^.IfJS?,-! 1 r 1 s-HC I <PH 8.0)011 tJBTAiaQ. ftS 0.4mfi°J lOmg/mi SISAhS 1 
SEKJlE(Nacalai Tesque)ft ^ISISQ. S^ftft 20'cOIIAI lAiasa BMAISQ. =, ISOmM NaCl, 
ImM EDTA S! 20mM tris-HCl(pH 8.0), 0.2mi£| 20m9/mi2| HSEflLWI K(Takara Shuzo) S! 2m«2J 10X £1 

E^a ftnois 4§?!!i stiei= 24 m «5j st,^# ^§ =t,^cm ?»jach su*e lAi^sa 37? 
OilAI ejwmioidAiap-. 

BTS Sfeftft ffllft-^S $ CHI&.^ SSAI?! 2f imgsj ONAg «|5SISCh 

(2) RNase HI I S2AI- ftSy 

E|S2^>: SE|3A|0|f/Vi-ooo«i/a hor ikoahi 35 Tilfe AI10I 37HEI0I SiCKDNA Research, 5:55- 
76 (1998)]. RNase HI T (PH1650) «US| S2Ah°| £X0^5X|5JDt 2D(Alie? 

h:145, the home pa9e of National Institute 1 of Technology S! Evaluation: http://www.nlte.go.jp/). 

fKHt? 1 | hoNtte ^ A,§e!:S::,46 ) PMBm (A11SIS :147)ft PHI650 SSAf (AHSJS:145) AI10II ?\£ 

?S£SA1 &2 gAIOfl 6-(\WM HIS3^^ SE|SA|0I( Pyroooopue horikoshii ) ?||S DNA 

lOOng, a SEJOICHSAI ^ 20pmol°| PhoNde SI PhoBamft A|§s\6T 100 4=a*f»D 
Tjkara EX Taq(Takara Shuzo)ft S¥S ESSlOfl CDE> PCRft *|*|| ONA ftEIDiEWSAI A|g«ISJQ. PCR 
ft 1>0I ^*««I2Q: 30ig^ 94'C, 304 55'C. 1S§^ 72-cOflAI 40JAK)|g. ^ O^kbSJ 5 

DNA BSft Ndel 5! BamHI(Takara Shuzop SSHSfSO, OICHAi ftE^IE pPH0238ft gEF^OlE 
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! ) 
*|E1 pET3a(Novagen)§ Ndel 5! BomHI AK)|2J «gS ONA BEW fiSmOt *tmV5lU. 

(3) RNase HI I SSXfS 3EU«Fc DNA BH2| ^iai£E|E AB3 Jfffl 

S2 MM MI 6-(2)(HIAI PPH0238 LH£ fiTfflS DNA 9H"2| ^lfll£EIE M^w CIEMA! SSCHI 

S|2!a ttMSI^EIE A1Bg tt4StOI RNase Hill aatN£ 2££ 25 El 9 ZtWUZi BUM 

WW BID. £19 *tai2EIE A1§M A1BHS: 1480)1 UEKSD. *t«I2HE A1B£*E1 

SEB RNase HI ISJ OBIictf Algf A1§9^ 1490)1 UEftSD. 

MEF^OIE PPH0238S N^Ma?|0kttBK)|(£M9/M/t *?//) JH10» M£H3?|0|- SEIOI 

( Escherichia coti ) JM109/pPH02383" ' 3S*K3 2000t3 U 5B(S-7IRS)M 71^32 BP-7692&KH1 
International Patent Organism Depositary, National Institute of Advanced Industrial Science and 
Technology, AIST Tsukuba Central (6, 1-1, Hlgashl 1-chome, Tsukuba-shl, Ibarakl 305-8566, Japan)0J 

(4) S»S RNase HI I 39 2 

Sil tfAIOII. 6-(2)0)|A| £^?J- PPH0238S Qil-^^IELI ^ 1 01- 1EK)| /*/>/e *o//) HMS174(0E3)(Novagen) 
w «aa»AI2a. PPH0238S Stf&hS 0ll±?lia?IOI-gaOI(£«Mr/*A/* *?//) HMS174(DE3)# 

ioo m sambas s^-si— ilsi lb hh^ilhs sgsm 37x01x1 iBAiaga airAi?iaAi hhssi- 

aCK W1S§, 36!gE|0ll °JoH a^tl- A113ES 34.3m*°) ilu^ S3 &ga|l50inM trls-HCI(pH 8.0), ImM 
EDTA, 2hN'ny'0IENdSU M£EK)|E]0|| fierAPIfl ^SftflaSiSQ. i2Q00rpm0U1 

»as tww assasioi iws& ?oxwiai ^nmso, imser dai 12000™ 

0IIA1 QAI a^SaSKM 4^ SfS^S 15S§°r. 80X0)1 A) 7M»haCh- QIOIAI QAI lOeSSi- 12000rpm 
CHI Ai SIggEloKa SIW2D. CKhAI , 33.5»fSJ -7MIS! ^MWBD. 

7h§a A[50mM trls-HCl(pH 8.0), ImM EDTA]SS B«»a RESOURSE Q (Amersham 

Pharmacia Blotech)0|| S|g$H2 FPLC AI£gj(Amersham Pharmacia Biotech)! Ah§S|01 aSWSZHUBW' 
SCh Bj», RNase H= RESOURSE Q gTS§ S*H QISttaQ. 

35.0m*°l dlSCf low-through) RNase H 2L2J BI50mM trls-HCl(pH 7.0), ImM EDTA] H 2AI3 

goj. ^tma. **is 2*1 b ewraa. .34.5mp£i $4 s± 9*1* bs *s s«as 

RESOURSE Q &g(Amersham Pharmacia Blotech)0)l ^mM^\Zl FPLC Al -iH ( Abe r sham Pharmacia Biotech)^ 
AtSAKM 0 LHXf 500mM NaClSJ fl« :?HH£ ggAISQ. *f l55mM NaCl£ RNase I IS 5t»f£ tt 

sim *wao. ■ 

Bl 4.0m*2J gSJOfl UfthDj £|§ SEg 50mMSS U>aCh" StJgg 50mM NaClg SfS^ 
BS g^£! HITrap-heparin . (Amershwn Pharmacia Blotech)0)l S)gAI5>|H FPLC Al^a(Amersharo 
Pharmacia Blotech)g A^hOI 50 LH^I 550mM NaCl?J ?HHS g^AlSD. Sf l60mM NaClg 
RNase MS 5$|$h£ ^S|g 4^*KD. 

6.9mfi°J f^lase Hill ^Sie «SIW»O0 '2|« Centrlcon-10(Amlcon)S Al-gShOl fe^AISQ. 250 
M£S »EIS 2&&m 100mM NaCl 3! O.lmM EDTAg Stmfe 5QnM Trls-HCl(pH 7.0)S StifttS! 
Superose 6 a ^(Amersham Pharmacia Blotech)0)l ^gAI^IH SStf SSAISQ. ^ 

2^ RNase HI 11^ «W 24.5' HS5TBM «aWAI SKISD, 01 BXEFS EkD) SEH2I 
RNase H2J fflJUCD. 

Pho RNase HIM SmSAI A^ohaCh 

□UTii ^{rj- Pho- RNase Hill 45g2| fi^ g«l sa ^ AI01I 3-(5)0)| 7leS Um 901 «S*B1D. 
S2F Pho RNase Hill agOfl CH^hW RNase H §«m SWShaCO-. 

&2 ^AIM 7: OPIfiSS^' e7l^^(/(^/»«v/o^ /c//^/d/«)S^E1 RNase HM SSX^ MSy 

BmlEJ HHo^l^^EI Sl^S 0F?ia#Si?^ ^^!^^( Arohaeog tobua fuJgiduB) (Deutsche Sammlung von 
MikroorganlsmenS^EI ^S; DSM4139)S 100 t&2\ 25X ^3£^, 50mM trls-HCl(pH 8.0)0)1 «eTAIBD. 
SS 20ml£J 0.5M EDTA 3! 10mi2J IQng/ml EI2EW3 SSE|OIE(Nacalal Tesque)S ^HSfSQ. 
20X011 Al lAIZfSef BTSAI'SCK !50mM NaCl, ImM EDTA S 20mM tris-HCl(pH 8.0), 10 

20mg/mJ^ 5SEIILWI K(Takara Shuzo) a 50 *fi2J 10% ^§ El-^i flSUOIg ^§^1 800 

^io)i ?i*raa. uiasa 3?xoiiai essmoiaAiKD. em 

s Bfil-« m W&m SHAIKH S7I ZISAIH 3£ 50.^2) TE0)l 8«IAI?I Tflft DNA g°-*\m »2»ia 

o. 

(2) RNase HI I SS» S^a 

0PI2gS^ m?\^±{Arormeogfobu3 fuJgidu3)*\ Sg Tflfe AISOI S^EIO) aCHNature, 390: 364- 
370(1997)]. RNase HI I (AF0621) g^MIS *KJ2|- SH»2| SXIEIO) aQ(A1BB! 

S : 1 50 , (ht t p : //www . 1 1 gr . org/t db/CMR/bt m/ht m I s/Sp I ashPage .html ). 

EEKJIO) AfuNde(A|gaS: 151) a AfuBan(AIBS£ 152)S Af 0621 SaWAIBBIS 150)0)1 7|^ShD) fe^ 

«*haa. 

^«££A1 SI! «AIMI 7-(1)0ilAI ?;il5& 0&\S>gS.%±[ W>\*±(An>haeog!obua fufgidus) Tflfe DNA 
30ng, a ^OID)SA1 20pmol£| AfuNde. S AfuBamg A^eftPI 100 ^t^o^aC^. 
Pyrobest ONA g3DI&»|(Takara Shuao)g S^S SSSgOU CUEI- PCRg «|«| DNA .safflEWISAI A^ 

mao. pcrs wi» soi ^tPofach w^sh- 94x> 3o^s& ssx, iM§et 72xoiiai 40^oim. sf 

0.6kb2J DNA BSS Ndel a BamHI(Takara Shuzo)£ MtUoFaQ. OJCHAi SEh^OlE PAFU204S ■ 
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Eh^OlE «!E1 pTV119Ndg Ndel 9! BamHIA(0|2| 4SSS DNA B&OI ttBWHJI 2tWI*haCKpTV1195 NcoW 
Ndel AK3IMS a fig iE^DIE). 

(3) RNase HII SS*» Sfejtfe DNA EhE2| ^!ai£EIE A|g2| 5f°! 

§£2 61 AIM 7-(2)MA| PAFU204 LHS tfflS DNA BE2| *!H£E|E A1§! CIEilSAI IfgOil 21 

SB sremsp. 

WBaiEElE A|g! RNase Hill 3§8>£ ££ EI9 £939 SXH! 

gi^yjp. 2= ei a =aia2i *«ai£EiE ai^i ai^es 153011 uekso. *!ai2EiE aibsw 

SES! RNase HI 1°) DKHiiT All! AiSSS: 154jM. UEftSQ. 

lEhiDIE PAFU204S 0ili?IIEI?IOHEK)l( Escherichia ooli). JM109! H£9|El?iO|- 15101 

( Escherichia coli ) JM109/pAFU204g SS8HI 2001tf 2! 22g(a^l^)(HI PI^Js BP-76925HHI 
International Patent Organism Depositary, National Institute of Advanced Industrial Science and 
Technology, AIST Tsukuba Central(6, 1-1, Higashi 1-chome, Tsukuba-shl, Ibarakl 305-8566, Japan)0fl 

(4) RNase HI I ag XflS 

SH2 ^AlOfl 7-(2)0|jAl pAFU204£ Ote?l£l?IOI- !EK)I( Escherichia ooli )! figa&AISQ. 

PAFU204! 3Eft»r& *S££! «|i31El?IOr «5J0l(ft«A»r/»A/« «»//) JM109B 100ug/mi2| JSEI^glS 3 
&8fe 2L2| LB HHXILHS 2S8HI 3?-c0flA| IBAiaseT SiTA|?ISAl HHSftrSD. HH?f§- S^SEIOfl 
21*1 414^ -MIS! 3?.lmt2| ig» »EI SMkcqiSOuM tris-HCI(pH 8.0), ImM EDTA, 2mM HyOflgMISW 

■*2ekmeioi &%>Amn &mmm?iu. ibeisj- izooon*oiAr-4sitt.»EiB tj«r*is £I3&ei 

*I01 4^ £►#*!! 15£§°[ TO'cOUAl imtmtt. 10S§°f QAI 12000rpm(HIAI CMI S)£M£I*K)I ^ 
TO #£?!!! 15gg°J- 80-cOflAI WftlSO. 

7«B A|50mM trls-HCl(pH 8.0), ImM EDTA]££ SStrS RESOURSE Q ITi3(Amersham 

Pharmacia Blotech)Ofl sjgSO FPLC A|^l(Amersham Pharmacia Biotech)! AhgSKJI 3£DI-£IieHulSh 
SCK RNase H£ RESOURSE Q §41 0l§8 r 21EK 

35.0mi°1 0|§(f low-through) RNnase HII gSI! £f#*| A2S SSSIB RESOURSE S ITtKAmersham 
Pharmacia Biotech)(HI SS.S8HI FPLC AligKAmersham Pharmacia Biotech)! Al-gSIOI BSOfSHeHul*!- 
2JQ. 12K RNase H£ RESOURSE S fJIJ! §*| OlgSJSQ. 

40.0mi2J OIS RNnase H| I g«!! 50mM NaCl! Stf8|-= 2L2J &#5l| B[50mM tris-HCl(pH 7.0), ImM 
EDTA]! 2AI2!-§2.f *«WtaD. ?*l! 2S| Q gPtftKBCK 40.2mi2| «4 Si gstl! 50mM NaCl! 5«f 
t\£ BS HITrap9-heparin.Wg(Araersham Pharmacia Blotech)WI 51gA|?|3 FPLC AI^H 

(Amersham Pharmacia Biotech)! M§8K)I 0 LHA1 500mM NaCl2| d« =?mS. ggAISCh 240mM NaCl 
£ g!B RNase I la S^mfe S«! 4^8 ^Q. 

7.8mi2| fWase Hill S«!! t^2|012HHI 2|S8 Centricon-IO(Amlcon)! Aim\Q\ S^AISQ. 600 ?S2\ & 
2<-Zr SEia 4Slf# JOOmM.NaCl S! O.ImM EDTA! 5*f*}i 50nM Tris-HCl( P H ?.0)S SSfhS 
Superose 6 H Otilh &a(Amer8ham Pharmacia Blotech)CHI 2|gA|?|I2 m^ti £!-£2|°S €SAISQ. 1 
1\ RNase HII 171- MAH? 30.0 IS&SOfl #g8fe 9IXKHIAI SSEISiQ. 01 SA^fS SMH «EH2| 
RNase HII2J t!*l*!a. 

4^1 7I!& UJ-2K &-0I g!&! RNase HI I! Afu RNase HII £g!£A1 A^^Qh. 

Afu RNase HI I 4SS2I fii ^AIOII 3-(5)0il ?\&E ti&[ SOI «§S^aQ. §2^ Afu 

RNase HI I ygCHI CH^ RNase H §Si Shi^^CK 

SI2 gAINI 8 

e BSMA1 AH1EI= W±3iSff\0i mZMKEacherichia oo//)£^Ef°J RNase H2J SL|E ^gj 
(HI DJEf #SS«Q. 

(1) AJSSh^ A|2fg«i|2| JflS 

&8 Sfe. h ! : SISfeE?^ 40mM Ea|x.g^( P H 7.7. 37'c), 4mM SSKiaUIA. ImM 
OTT, 0.003% BSA, 41 !£WI! S 24 M M m&WW EIE§ 134=S 

!EI(8-H)0ICflai+ : 370kBq2| !EI (8-*H)0fOiyiLf m^E 200««2| §3^0)1 £|*!5^. 

SE|OhaiHi+ .§a| : !E|OK1iyi!! i=^2J ga<s(sterlle ultraqure water)! AUSKH 3mM2J feE 
S Sl^jAISQ. 

SL± t|is)S!| • 2,^ 25mM e 2 |^- 3 ak p h 7.5, 3?C), 5mM HHSTEMB*, 0.5mM EDTA(pH 

7.5, 3?*C), 30mM 3SIUS! S! 50X !E|A0!OI EIE^ §3^ MZotRQ. 

§S« ^OWI DNA2| ^2 : ^OFAI 33 DNA 200mo! TE ^&°-!| 100m£(Hl ^^{8^ iSSAISD. 01 
§51!! UV 260nmOOA| ^SS SITEWI 7|^th01 1mo/ml2J §5.7h EJES S3 ^^4S SI^SBIQ. 0101 
Af. OI g«j! 100-cOSAI KWanitt*. Hg5lHIA| gaWhSQ. 

(2) §s ma 

6r7l (DOII A1 fll^^. 2|7^S§ B!« 985«BCHI !EI (8- H)0KHiytf 7/<{! ^?l £ 

&!! 37-CMAI 10S2f fflWHOiaAIKO. *l§SE7h 24 M M0| £|E^ 8^2| SEI0H3iyd+! 
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$7 r S 37X01JAI 5g2)- S!#H)IOI2AiaQ, 0IH71I 8KM lEKO-'HKA-lEldT Sfg S&l 1000^1 S1281 
SILK 0|0)A), 01 S.hso£j 2 oo«Bg 30XMAI 5»S fflfWIOIdAISCr. SJgSWI 943 BISSI Si 0 -"! U 

1 7r8iaCl. AI&SB 01! bhgoqg 50**1 tifttftKM, CK§ *SOU AlSSiaCr. S±S7r3^Ei 451 
SJWSI AI2M VB££ Sh2Q. £E. # CPMg BJ-g StM.5CW SB 193© BJ€ 50«J!l £ 
±0) ENdM S4: SI49|* W 7»HM H2»raCh 01 gMJ-gfllOfl lOmM used- uMi.iow; se 

2 aOOT Sfi DNA §2H 50«l a 10X MEI1SS OHOMtr 30tbt(* CPM §§2) g°.£. ££4= 300«6) 
1 StJSl 0*cO)IA) 5Sa 2j^kHI0lifAI& *, lOQgOrwHAI 10K» SettEltlSD. ggtf 

El*, 4*5S &B«| 250a£1 UlOlgOfl «2D. 0^0H-2(NEN Life Science Products) lOnit 
°AM iliaOld ?©H(Sclntl Motion counter)^ CPM! ^SSKQ. 

0) sum Tie* 

^ sisi sum sti Dioh°j ?g<i^££ #§8iaa 

SU±/m* = -((^gaCPM-gSgaCPM) x 1.2* x 20 x tOOO x S*!!}200(rf)/(# CPM x V(M) x 50(««) x 

9- 

1.2' : 50a(& 6 CPMSOfl «*?S t£l(8-*H)rA-!£ldT2| 2J(nmol) 
9" : 

tiAJN 1 

B ITS 2) Srl^g E r coli 0-1571 9§«^l *I8|01 AlgEiaO. 

gAKHMAf A1§E|£ HE10I012J A)§! AIS §§2| AlgSIS: 31 LDAI 340)1 LiEftfQ. = 51010) A| 
BBSS 31 SEfe 32SI M4m 2fe =5(010)21 atH» 0-1572) H|2*£ (VT) 11 31181= AIBS 3© 
8171 $18101 Wf2, =£10ID| A)§SS 33 S££ 342) Algl EE10ID) 2| g&H 0-157°) 

(VT) 2! 3i)8 r = Alls a««K7l 918101 5«l*«Cr. E.coll 0-157(ATCC 

43895)1 119*0, All 51 214*111, ^mti AflS DES H\2W 10g§B 98X 

MAI %EmO\ 4g?ng Alg8iaCl. SSH2) 2gs 817121 ^SiCF. 

27mM 2!# &-#9!!(pH 7.3), 0.01% ± Eg 9¥S!(BSA), 5? aD)llg^AI = (OMSP), 1 raM 2f dNTPs, 8mM 01 
AIIMiHDHlLlg, 60pmol2) 2)2)2) =£10|D| , 10'-10*7H2| AUSOII 4g81- 5S23A1 ONA^-Sg^i) 

a 48 «e°i &g §9£S'92.s^. e.^ stui 98-cofl/d i-e«Ai2j § azr 

AISQ. 5.5U BcftBEST DNA 1EIEHE1W1 S 60U E.coll RNase HI 7^*^2Q. Sfefll 55'C 
MAI PJ^WIOIdAISQ. 01*, SfeMS 2MS2t 90*cCHIAI 71s5l^0l fi^l gS^flAISD. 3 «t°i 2f 
B» Sfell 4X NuSleve 3:1 OPlS^dakura Shuzb) HtfN/d a^lgSAiaCh §31, WS*± 1 a 2 

7i =Eooi«rs *Hi a io'th aiism ^s*r= ?«£sai dnai Aigsra an <s an, s 
»boi ^« ercnas! as*i7i *i« siass Af§s ^ ass »S!8iaa. 

^AIWI 2 

(1) B SS2I S^MAi AlgEI^ S.^ ^«2| Efel iAieiSOK AlggJS 39 a 400)1 LIEltf A)gl 

120pmol2| 2{- =E10ID), 0.01% ESggJCIOie! 4%"A S ?S°.SAI 10n9 Ing DNAI St^lb 10 
«B2| -StW* 2S#y 98-CMA1 S-eaAI?|H, SS^ODAI a^AIS ££10101 71 ^ DNAM OiyDEIS 
^ ohaa. AlgglH: 41 a 42WI UEfti! EEIOIOI a ?S2SA| ^ONAdakara Shuzo)! M©o(01 PCRQ1I 
2|*m. Suprec02((Takera Shuzo)! Al#*)01 §»IS §^ tH(.1005bp)# SfS££AI ArSSiaCK 

Oiyi 0.625mM 2| dNTPs, 5.0raM bMBtiflPUft, 0.0125% ± Si! ^S!(BSA), 1.25% EIDIIifi^ 
AIE(DMSO), I1U BcaBEST ONA ISlDIEfSl S! 30U E.coll RNase HI 5tf5l= 40 «82| 371AI SS2J a>§ 
S &sei|(42.5iiiM Tricins-^ime(pH 8.5), 42.5mN Bicine-4d+tl^l(pH 8.5) 9 42.5mM HEPES-4tf 
S1&1(pH 8.5))S S1U! BtiltHl 7I8KJ) SIS §K1 50 aJ2S «BIQ. BTS Stfll lAIZfSSf 60 
•CWIA1 eiSffllOldAiaEK 3 /<82) 2[ StJll SJe!*17| 91*101 3.0% O171S^ SI 4011 A| a 

7l3gAiaO. 01*, &42J DT^oi El= Bffil ^S2J 1CHHI OIS101 S^SiaD. §81 Q 

S§ if§§ Blclne-4=^Sl^M(pH 8.5)1 BM Ali^MAI 4=*iaC|-. 

(2) HH'ES-^^g'l ^#^2) A1§0)1 CH^ Sfg 7H2! 2A»FaQ. BE|.-SSy AKJIMLHS 6f2JS «f 
150b P 2| ONA BS! »fe PUC19 aEliOIEg ^S£SAI Al@8iatll. 817121 901 *H£8iaQ. 

A)g»!S 134 a 135S LHrFy! A)§1 ?>S pUC19 ^S(upper) 150 PCR =£1010) a PUC19 S)^( lover) 
PCR 5EI0ID) a ^*££A| 100pg2| P UC19 lEhiOlE 0NA1 AH8KH PCR1 ^tS8ia». 4S4S S3 
Mlcrocon-1001 A)g8|01 §»ISQ, DNA geg ?IM(Takara Shuzo)! A^SIO) §5lAI?l 
H SEI^OIE PUC192) Hindi I A10IMLHS A)M!Sy8iaP-. ^BS S3 ^ lEl^OIEl Al 

§8ioi on^ai£i?w mzmesoheriohi* co/i) JM109! si^^aisq. esaswiia mrnvsia. 

a DNA! 2>= lEl^DIE! QIA6EN !E1^0|E DILI ?|E(Qlagen)! Af§8Kfl AIISS^EI SWIolIl ?S 
»£A| AKlSiaCl. 

471 71X113 dlSli 901 MZS PUCI9-150 lEl^DIE ONA, a 35 a 380)1 LEltf *!M2EIE 

A)§! 5?^ EEHDIO) MCS-F a MCS-fl! AH§8101 PCB-S^S DNA BE! Z®°3.M AH8iaCK AlSH 
S37 a 38S LlEjy} ^I&IISLEIE Ai€! S>= =EKDIDi MF2N3(24) a MR1N3(24)1 ?I0)IE14 lEIIl^! 
EII^EIE 5E10I01SA) AlgeiaD. OH SSWIO) S^l! AHISIOI §^ B02) 371= Sf 350 

bpoiaci. 
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HEPES-^ttSHfl S>§ AI^Hl .2A»HTO Sr= S!*»I££A| Afg«r2Cr. 2!tflfg &• AI±B a 
Tricine A|±B§ CH22££A1 AHWhaLr. B?§ StMSI £g£ ITCh 

B« SttS A: tO «J2| e» 10ng2| PCR-gaiS 9B.. 50 pmol2| 2fZJ2| EEIOICH MF2N3(24) 

3 MR1N3(24), 0.01% =£i!?!!r_IOr5! $g*H a 10 M OtNSttDiatie S 

tt§ SfeS B: 37W H2*iaCr. 

^ilSHfS A|£B : SIS §E3 35mM &£(pH 7.5), 1.25% OMSO, 1.251 BSA, 5mM OKU 

l&!O r ni-1l6, 0.625raM Z| dNTPs, 60U BcaBEST DNA lEIDtEW S 5.5U E.coll RNase HS 5fcttr£ 40 «t 

£j stmt wssrao. 

Tricine &s A|±a : SIS fe££ 42.5mM Tricine S^CpH 7.5). 12.5mM SSr^M. 12.5dM StfSS 
s, 1.25% DMSO, .1.25% BSA, 5mM 0 r AIIMtf0Ol1l£, 0.625mM Z| dNTPs, 30U BcaBEST DNA lEIDIErXII 9! 
5.5U E.coil RNase HM 2ttff= 40 wt2| Stmt 31128*20. 

HEPES-^iriHTl Al^a : SIS feSS 25mM tEPES-£ti*rE» 8»«»I<pH 7.8), 125mM OWIMaW 

m, i2;.5«»M ir^as. 1.25% omso, 1.25% bsa, m omEmmm. o.ezsM zt dNTPs, 3ou BcaBEST 

DNA KIDI EN a 5.5U E.coll RNase H# Sfcttfe 40 Iff* SJfii X02S12Q. 

AM 2Siy 98-CD0AI SHHflAIJja, 60*C £ES 65X2S SWAIS ^ BSgOIAI &X|A|£ 
Q. 5tM BS SUS SI 8301 Al Stfg AOii 7|e r 0l 50 «8££ SIS -8S» BiStQ. &g 
StH# '(Aiasa- 60«c E£ 65-C2S fflSMOiaAISD. *, 4'C£S a^A|?|H 1/10 ggf2| 
0.5M EOTAi Zf .StMOtl ?ft|0| BJS1 SgAISQ. 3 «J2| zt Stmt 3% NuSieve 3:i:0PhS* 
(Takara Shuzo) H3MAI 27ISSAISCK 311. 232) CH4 v OI Elfe S^S SfflS AI8S ^§ g£2r 

srsaoi 3?H£j srs ai^b* »imso. s*i owei tfi a emss s ^akhiniai 

HEPES-^tfSHriOl [HthOI 5tem2ia 
4'AIOt! 3 

0) eehhioi m oiy§m7i sitj- e irs2i w^ohai aheis sai 2AmsQ. wo 97/32010011 

sE|-aH}E||EIS *5{F/avotn»>ferim) SA-0082 (4*rS£ FERM P-148728KH1 1995y 3S 29H 
International Patent orsanism Depositary, National Institute of Advanced Industrial Science and 
Technology, AIST Tsukuba Central 6. 1-1, Hlgashl 1-chorae, Tsukuba-shi, Ibarakl 305-8566, a 4^ 
S FERM BP-54029KHI International Patent £E=ganlsm Depositary, National Institute of Advanced 
Industrial Science a Technology, AIST Tsukuba Central 6, 1-1, Hlgashl 1-chome, Tsukuba-shi, 
Ibarakl 305-8566, JapanOII {3M 7l5h££E| OISS: 1996tf! ZU 15^)2| *rgai£EIE 
Al^Oil AliejS 43 a Wtm LIE^ Vfiai2EIE A|g# ^ HEIOIOli 

A1 gEhS^EilE|§. ^{Flsvobeoterim) SA-0082g^E1S| Tflfe DNA a Al^afi 45 a 46011 LKEItt! =EWI 
0121 Sferss MBti PCR01I SJtH 4=^& §^ <i>g(573 bp)# Suprec02 (Takara Shjzo)l A|§S|0) §Jfl 
* ^ S filAUfflWI/d 5S2SAI2I DNAS AUSISCK ^SS HOI ^SSWI, 2 ^21 

^H2J Oiyg gsl)S ShLK500mM SS^M .a 8 m M ifflOIS, i= 0.05% =SI'e!LIOheJ)S 120piiioI2| 
2t =EmiO10fl 7h8«CK 10ng 1ng2J PCR-§^ Bfifl *7fS StJ*fe 85' SET 10 x^SI 2} 
1# 2eM& SS-cCHIAH g-8«AI20. BJS^- 5^e# <y^S1?1l ggfeKWAi aZ|AI9| EEfOIDIM 
Oil OiySAISD. 

Ojyg ^, 0.625mM 2| dNTPs, 5.0raM OWIMtmaUd, 0.0125% ± U^SHBSA), 1.25% □ffll^S^ 
A1E(DI4S0), 11U BcaBEST DNA gEIOlEWO a 30U E.coll RNase HI 5tft\= 40 37m S«2| B.^ 
§ £r#2H(42.5i»M Tricine-^S^gjpH 8.5). 42.5nM Blclne-4^£rB§(pH.8.5) a 42.5mM HEPES-^ih 

srers(pH 8.5»s «wi ztmow ?mo\ as sent 50 «ess sisq. iAia-sa 52 

*cNAreimousAiso. 3 ««si zt sts^ '«em?i *ishbi 3,w oi7ei d&khiai s 
?is§ai»d. sahg s. ion UEKSQ. e is oiya a 8»9isi zt ^tmm b^sisj 

37IS§2| §2H1 UEItfQ. .312! I: SAHf 0l91O00bp ffllQ, Takara Shuzo); 312! 2: =SS?!!CIOra 
/rrlclne(?«: 10ng); EJI2! 3: 2£BS!QOIEi/HEPES(?« : Ittig); M°! 4: =gg&ia01S!/HEPES(?« : 
1ng); MS 5: H3SB!POIEJ/Blclne(Stt : 10ng); E)I2J 6: HSiajPOrffl/Blclne 1 ng); £112! 

7 : 500 mM %mtm a 8mM iitl01S/Blclne(?S: 10ng); M2! 8: 500 mM gSIWS a 8 M M ^IHOIS 
/Blcine(^§: Ing); 312! 9: MXHr Ol?R100bp MO); EflS! 10: =Sga!C|015!/Trlclne(?S : Ing); 
£112! 11: 500 mM SiHfe a 6pM i:tt|0|g/Trlclne(4s : Ing); H2! 12: SS§gSaoe!/HEPES(?W: 
1ng); 9°j 13 : 500 mM Sfl&S a 8 pM itt|OIS/HEPES(?'g : Ing); ai°! 14: HSggSCIOO/Bicine 
(?«: 1 ng); 81°! 15 : 500 mM gflim a 8mM ^IHDI2/Bicine(^: Ing). 

5. 1011 UEIti! tim WOI ^SESAI DNASJ SOU ^£h£0| ONAtHl =£101011 OiyDSHJ *l«r01 500 
rrM SSHm + 8 M M ifflDISe StMffe 01 yg AlgSH= Q <3t£ *}£S\ CH^OI 

4=^5h2CK S»j8| 500 mM + 8 M M ^IHDISe St^fe Oiya g 0 -!! a Biclne-SSr^l 

XDNAS^E12| PCR-§^ BBS ?S£SA1 AUSfe 3? 0)y§ t°J{°| fi§# 2A»«D. ^AlOd 
)01l ?|D1IE^ SEIS^iaiSElE =aO|01» g ^AIOIIOIIAI HSt&U. ^AIOII 2(1)CHIAI HI 

5a mi irs pcr-s^ e= jldnai dnas AFgsracf. &§s tyym wo\ ^tssraa. a 

2 *J2| «EH2| OiyH §°J|S SfLK500mM a 8 M M ±H0I9, E= 13^)# 

120pmol£| Z| ™BhO|Dl0fl 7IS1SD. 10ng E£ 1ng£| PCR-§«I Stltl^ 10 «t2l zt 

m# si^sraa. *%mm 2^sa 98-coiiai g-e«Ai?i2, d^*f?ii ss^chiai l jziai?i eehjioii 
zm\ cHyuAiacK 

CHya ^, 0.625mM Z| dNTPs, 5.0n>M OWiyOPUi, 0.0125% 4: ^5! (BSA), 1.25% □miUgS* 
AIE(DMSO), 1 1U BcaBEST DNA t SI NEW a 30U E.coll RNase HI 40 /<I2| 37W S^S) a^g 

91-34 



^ 2003-0036707 

) ) 

1 Sf#2!(42.5mM Trlcine-^ifS^M(pH 8.5), 42.5mM Bicine-4^5lirg(pH 8.5) &' 42.5mM 

umw 8.5))g *mi s^m ?iera sis gsrs 50 «c£g sraa. =&gg lAi&ga 52 
•cMAi awwoid A120. em*, 3 ^21 zt em ggjgg *I8km 3.0% owsi aswiAi a 

7ISSAISD. I2« E 2011 UEHSO. E 2= 5«2I B!« 5! CHyH g«|2| i^l 2if*h 

aaw uehhs a^iss §2ig asto. aa v> e*nf omaoobp aa); aa 2: ion 9 

Trlcine/500mM SSHJg &' iifflOIQ BHtJg; 313 3: Ins Trlclne/SDOmM giU/g S £IHai9 BH 
&g: 934: lOng Blclne/500inM SSHfg 3! ±01019 BHtfg; 32! 5: Ing Bicine/500mM 
Sirirg 3! ifflDIS BHtH; 996: lOng 5S. HEPS/50M 2iH#l 3! *IHDIS HHVfl; 997: Ing 
3*. HEPS/500mM 3J ±tt|OI9 BHtfiJ 20 S! 8: gKHf OPI(100bp HQ); 93 9: 10 ng°| * 

«. Trlclne/SSiaaOffil BHfcfg; 93 10: 1 ng2| Trlclrie/SSSBPOie! HHtfg; MS II: 

10 ng°J ^g, Bicine/SSBaaOhS! HHttg: 92 12: 1 ng2| Bl cine/SSI 1 S3P 0(5! HH&g; 9 
2! 13: 10 ng2| 3fV. HEPES/=SI!S!!P0I9 BHtMi; 93 14: 10 ng°| HEPES/S3HBCI0I5! HH& 
g; MS!- 15: gxm 019l(100bp 90); 93 16: 10 ng°l Triclne/g BH£T§; 99 17: 1 ng2| ? 
«. Triclne/g HHftlSi.aiS! 18: 10 ng2| *«, Blclhe/g BHtM; 99 19: 1 ng21 Biclne/g BH 
fig; 99 20: 10 ng2| HEPES/g BHfig; 93 21: 10 ng2| *fi, HEPES/g BHfig. 

E 20)1 L|Er3 HH2J- gOI 9£2| [H#0| E|£ §^ 31 g DNA2| i»3(- 4 v £fS10l 3?H2| Sf#aj2J ZJ- 
BH&gOII CH8KH StmOQ. --*8| 500mM 9£tE£B S-.BtiN ^IHOIEl Stttfe OiyH g°-H SI Bicln 
&#S|2| BH&gg AJ§8K)1 Q. S«ia 91g 458h2P. 

£AIOfl 4 

S ITS2J &BCHIAI 9»aAr £4(RNase)2| 73*8 Tcfl SJ SXHOfl CHfi ±£g 5Aieh3Q. 5L65iLSSi+ 
(PFA)g RTase°| XIWHSAI AI§8r2P. AlgglS: 47 S 480II UEHfi EElOIDiM & ^'AIMICHlAi A^g«^ 
SQ. ?*!«SAI (HI^ISI?IOh BEfOKfsoJfey-yoA/s ooti) 0-157S^E1 SEHS! ONA 9 Ai 

§3S 49 S! 50(HI LhEltf 5EI0ID1M AfStfKM PCR, 0|0)A| Suprec02 (Takara ShuzoJOfl 2J*H SWIAI9I 
4?^t> (HI 2J*H 4=^*^ ttM(576bp)# ONAS AI€*1SCK &»§i *PI2> 901 4tSS1SQ. ^^ 
, 1ng£J PCR-S^ BSs 120pmol°| Zf ScUOIDI 3! 500mM 3! 8 M M ^ffl?l9# 

2 «e£l 0)yU 8«l'0| 10 ««2| HDil 2SS9 98'c(HIAI S-ffl«A|?|H, d'^SW S 
S6KH1A1 L JZfA|?1 EEHDICHS ?SCHI OfyHAISCK 

CHyU S, 0.625niM Zf dNTPs, 42.5mM Trlclne-^SI^e ShsaKpH 8.5), 5.0mM OQLIdOMiEIOIS, 
0.0125% ± €S W^a(BSA)y 1.25X DDilWS^AIE(DMSO), 11U BcaBEST ONA §EICH£WI 9 30U E.coll 
RNase H S! 500M9/W E= 50M9/m«2| feES FAS £tftfe 40 «62J StMg OiyD SftJ-gOII 7I*F01 
S8 ggfe 50 uiS.3. Wan; && Zismm 1AIZ!Sa 55-cMAI a^lHIOI^AISQ. PFA1 

M±®m cHsasis Atssraa 9 *t°i zt Bfi sass jsaspi 3.ox ows± 1^ 

MAI a^lSlAlSQ. 12* E 30fl UEItfQ. E 3^ «<3A1 fi^fc S«2| a«M fi§g S?| 
S§ UEftSD-. 99 1: tfXHF OP)(100bp 9CH); 93 2: PFA g7»OT ^g; 99 3: 500 M 9/ 

m£ 2| PFA 37b 994:. 50 m g/m£2| PFA S?h. 

E 3011 UEiy) bf£1 PFAM S71«K§: (111 UliS g^S 2j»aa2 5f^2| CH^fOI E|£ 9001 »S 
EIStD. ^51 PFA! §7181X1 Sr^ AI^SOIAI 5.^8 H|^§ §^ ifgS S«iI2 9^!2| CH^ 

01 ElS'Sa* EffiS PFAg 50u3/ro«2J feES S71^ Al^aOUAl SSI8MI S^Eiagg afg!*BlCK 

tfAIOI 5 

e aS2i whoiai #^ai?ii2^ *i= as 21 a.01 a as &4=«2i a*g. ^aisisei. 

(1) Algglfi.51 LHXI 520)1 UEftH §SB« 0)!^9E|?|0|- MEI-Oiriio/ieritfAyB oo//) 0-157 BflS^il 
g%A)?l?l ««• =EfO|Dj i t^SSISQ. tfAIN 40AAH At€S ?I(HIE(« gEU2Vrg9EE|E EEFOI01 g 
AieShSD. =EhO|C« Ife^gg A1g8fe S^AI?IHW 81^ 9E21 UOI=- 8^121 gOIStQ. 247 

bp (AfgSS51 9 48); 168 bp (A)§Sfi52 S 53); 206 bp (All 3252 ST 48); 135 bp (Aiiafi47 3! 
53); 3! 173 bp (A|gaS47 3! 48).4IAI0II 40flAI *H5S SJIIS PCR-gSI 576bp BSg S fe'AIOIIOilAI 
5«£SA| AlSSI-Sa. gigs 8K7iai SOI 4=tS8iaQ. a-9S1?fl,.80pinol2| Zf 5E10IDI, 2 m82| 0.05X 
gEIOflieiOia 4*gSi| 3! 10fg tHAI 10ng2| PCT-S^ 3Sg SW(i 10 ««2| Zf Sthgg 2M#3 98 
•COIIAI 1-S«AI2! m, Thermal Cycler Persnoa I (Takara Shuzo)LHOilA| 55'C2S l^ZfAl?) =EHDID|g * 

«oii oiysAiaa. 

CHyK ^, 0.625mM Zf dNTPs, 42.5mM Trlclne-^tl^g 8?S«!.(pH 8.5), 5.0raM OmUl^OIAIiaOlE, 
0.0125% i ^9(BSA), 1.25% CIDfl^^AIE(OMSO), 5.5U BcaBEST ONA gEIDiEWD 3i 30U E.coll 
RNase H 3! 13^g £&8fe 40 aJ2| ff^gg 7(SHD1 41 g tiFg 50 rf£S SKCI. 5&gg 1 
AI9-=3 55X0IIAI aWIHIOISAISQ. «>g S 5 «t2| Zf S^gg ^98PI ?I8101 3.0% OK71£± 
l^OBAI S^ISgAISQ. CH522SA1 10fg LHXI 10ng2| PCR-S^ BS2| Zjgp Alg^S 54 3! 55S 
UErtf HEfOIOIg AfgSKS 4tS812Q. 135-bp2J Bffig 0|g =E|0|01£| g^igg A1g8^ S3AIS 
CI. 60pmol2| z,"- =E10|01, 5 a£2J 10 x Ex Taq (Takara Shuzo), 1 .25U TaKaRa Ex Taq DNA gEIOI 
EWKTakara Shuzo) SJ 0.2mM2| Z| dNTPsg 3*J8 r 8f= 50 a«2| PCR g«!g JHI2812D. PCRg 8r7l^ & 
01 ^tSSISD: 30* §9- 94'C, 30^13 55'C-, 30£§3 72*cOBA| 25 E& 30AitO|g(2M. 38£/JH|OI!), 
efg^, 1 At ( I CAN) E£.S wfi2| Zf &>g Sfe>gg 3.0% OPfS^ 1^0HA| 27ISSAISQ. gillg E 4 
3! 2. 1011 LIEiaCf. 
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JL 1 



«^ ^l(bp) 








247 


1 flDnn 


1 DO 


luutg 


206 


lOOpg 


135 


lOfg 


173 


IQOfg 


PCR(25WDH: #AEM2f 66M) 




135 


100fg 


PCR(3(W0|g: §A|?h°f80S) 




135 


19(g 



£ 4^ ICAN(1/502| y§ SKil.gi) 3 PCR(1/10°I &g 5fcJll £9)(HI 2|*| <»%l- 4fl SOI 
135bpl f^AI?PI 23ttEl UEKHS S7IS§2I S2H SOlSa. 3I2J I: M*HF D^QOObp 
HQ): aie.1 2: 1n 9 °J Argil ICAN; 9°! 3: 100<g2J SSI Argfcl ICAN; E02J 4: 10fg2J *t*g 

Argil" ICAN; B2! 5: 1ng£J MWV PCR(25-H|0I1); EOS! 6: 100fg°| Argil 

PCR(25WDI1); ai°! 7: 10ig2J ?S1 Ahgi' PCR(25W0lt); BUS! 8: 1pg2| SSI A»tt PCR(30J^O| 
1); 312! 9: 100fg2J Argil PCR(30W0I1); MS 10: 10f gSJ ?S§ Argil PCR(30A"rOll). 

it 1 wi uEita unhBoi. PCR2J 212^ saw ag s-^si icanchiai 4=^ia§§ srasiscr. e*i, 

PCROil CHil # BIS AI2I8 ef 80S 01 12, g «rg2| SBf ArgSKM gSil Si I^Si ffrl 9|Sf5f 

sail em aizis 7osoiJ2 ( 01^ eis Aism e irgsj era* aissk)i b*h 4 age sieiAia 

(2) A)g»!S 39,40 a 56(N UEH3 *rgE|£E|E AtSS Sf= xDNAl S*AI?|7I *li' =£101011 ilS 
CrSlQ. Z| EEKJID) Stm# AlgSrOI 8*A|?|IK|- 8r£ BE2| SOI- Sr7l2r SQ: 151 bp (Allg! 
£39 a 40) a 125 bp (A1gg!£56 a 40. « AIM 2(1)0ilA| DNAH g ^AIMIMAI AlgSrSl 

q. v.mm soi ^tisrsa. 20*01. 2 *£°i oiyg ma?(5oomM ssnn a 8 M m ±mu\&t 
IL 9 ^ JreSL??!!* 12 °p |TO|2 ' ^ S2ioioioii ?isra to «euw XHacr. s^gg 2Mgei 
98-coui s-esAia *, asttM/d d^siTii yj2iAi?i seioiois ?S(HI OiySAISQ. 

CHyD S, 0.625mM Zf dNTPs, 42.5mM Triclne-^tlsHll SrS«l|(pH 8.5), 5.0raM DQUdOMEIOlM, 
0.0125% 4 &¥SJ(BSA), 1.25% QD|««^A|E(DNS0). 11U BbaBEST ONA #2|D)EOT f 30U ll <Sil 
RNase H a 1541 5tl©fe 40 «6°J Still 7HSM3I £|§ §ifl 50 nZ2£. tYSXO. &m 55^11 1 

mmM a^issAiach ian a 21m ueksd. 
2. z 



mm 3J\(b?) 




125 
151 


lOf s 

lOOfg ! 



5 2CHI LIEha UKf SOI. \DNA1 ?S«SA| AlSSfe 3? lOfgSh SS ^S- eg e^Sl Sl^ *W 

i 2Afsi« aacf. 

(3) ei(aO|: 340 bp)l ISf^DIE T7Blue T-B1E1 (Tftkera Shuzo)S 4.^*1-01 SEI-^DIEl MS. 

tma. aii^s:57 a 58i uekh& wiehseie aisi ^ 3as*e<^™/AM«« hisoie 

^E12J RNA1 A^«hO) BSg JP-A 9-140383 0|| 71X83 SOI »|S*h2Q. iSiDIEl mt\o\ 
m±3US.mO[ lEKD|(fB<./e//<./r/8 ooti) JM109 *^-|| e.^ ^^01 21= /dl5(Takara Shuzo)l SSSffAl 
SQ. «9S&Mfl IBAIZWB 37*c(HIA| 5mJ£J LBOilAI UHSShaCK lEf^QlEl 0H*t§CHI [&E| QIAQEN 
lE^IE DILI ?|M(Qiagen)S Ahf&KM Sl^ AUSS^EI SWttlSQ. I «t2J !34£ Of 9, Ifg, 
10fg, lOOfg, Ipg, 10pg,. lOOpg, E= 1hg2| 1E^D|E1 Beckman UC-600(Beckman)l AfgSlOl 
W9} SS 15>iD|E2J feEOfl 7|iSh01 MZoWQ. 1 15^D|E S°-«1S 5fLH 50 /<e£| 

^ ICAN em AI^h 9lth ?«ESA| AlgSISQf. AllSIS 59 a BOEEmiDI CSVD-F2 a CSV0-R61 
f ^AlWIOIIAI AmsraCK 317I& SOI 4*SS1SCK ZiBtm , 50 P mol°| Zj- EETOICH, 1 «t21 ft 

98XQIAI.a-esJAia $, Thermal Cycler Personal (Takara Shuzo)0||A| 1M^^ S 
EOflAI e!WWIO|>3A|?|II gggOfl aww»«D. 

OiyD ^, &ES 20mM HEPES-35hSM(pH 7.8), lOOmM OttHSOfifS, U DMSO, 0.01X BSA, 4mM Oh 
AflMifDaUl^, 500 M M2J 2f dNTPs, 5.5U BcaBEST DNA SEIDJEFXU a 30U E.coli RNase HI StflM 7\ 
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SKd £|g Sift 50 a6£S t\55H. 9Jg Ssfli 60*c£S /dlD£! Thermal Cycler Persona I (Takara 
ShuzoMHI ^12 60ggB BJSAIS5D. »S * 3 «t2| ZJ- &8 SttH 3X NuSleve 3:1 0WS± g&0)l 
A1 27l3gA|£Cr. Sit EtttSI CHgoi £1= §3 tfS(2f 90b P , Sf 70bp 5! 2f 50bp)l lOfgSI 5E£ 
?tlft Ar§«ra &IISI21Q. 
£A|CMJ 6 

£ W&Wi AlgEIr: EEHDICH1 2AI6r2LK 

(1) =&0ID|2| Tm a S B»g SEfi AlBBStt 3! 61-63011 UEhtf }=rt3|£E|E A1§# 

MEFS^E1IE|g(/^vo/>a*/*,/c«r) §. SA-0082g . §2|AI=?I7I *l*!" 5SKJIDIH tt«*ISD. 0| EEM\ 

am zmmo\ ef 20x21 ec i6obp oio r 2i ¥*ie s^aisd. hehdich athss a*w 

01 g=A|?|2» 0^ ETBSI aOIS ftPISt BSO: 126 bp (Aiae!£43 % 62)J 158 bp (A11S5S43 a 
63); 91 bp (/dBBSfil S 62); a 123 bp (All 3461 a 63). £AI01I3(1 )WIAI *)I2S! PCR-S5 ttM 
B ^AIWMAI 5« 0NA5A) AlgoraCF. BMS WW §01 4U«aCK &B5MI, 20p<ral2J 2| i£h0| 
01, 2 /d>2| 37W OlyH 8*q(50MrgtHHI a 8mM ilHDIS. 0.05X 5=§21ICI0E!, 

s) 6KJ. If g LHXI 10ng2| Sttffe 10 «82| StMl S)2*raCh 2g§B 93-cO)IAI 

§-a«Aia smgoiiAi &<$tm ^^Aia saoioti ssoii oiynAiso. 

CHy§ 0.625mM 2r dNTPs, 5.0aH OMdlttODtl*, 0.0125X ± E§ S¥2!(BSA), 1.25X LIDflia^ 
AIE(DMSO), 1 1U BcaBEST DNA §£|D|eW a 30U E.coll RNase Hi. 5E«T5fe 40 /*2|.37W S§2| Sfg 
g &S?q(17niM Trlclne-*M+£Hri(pH 8.5) ( .17mM BIclne-^iterirKpH 8.5) a 17mM HEPES-44ttH» 
(PH B.5).)S *U1 SSHOB .7ISF0I SIS glfl 50 e*g S^ll 1AI2!gB 52, 55 E 




a 52x21 em seoh cHt^ a§ e 5 si 3011 uehsd. 
2. 3 



371 (bp) 


ai ttE 


126 


lOOfg 


158 


1P9 


91 


If 9 


123 


lOOfg 



E 5= AT-g^ti- ¥$11 g^Am ON i£« DNA2) SSK S^S BE2J 301 AHJISJ 5P1I1 UEHH= 271 
S§ S1H a015Ch ai°i 1: MATW Dh5H (100 bp 3IQ); £02! 2: IpsSJ ^SS AhgshOI KOI 91 bp°l 
BS e^; 312! 3: 100 fg2J Ahgfflbl 101 91 bpSl Bffi S^; 312! 4: 10 fg2J 5%*m A r g«h 

0) 301 91 bp£l S^; Me! 5: 1 fg2|.?«S" A^e*^01 aOI 91 bp°l eS ai£! 6: 1 pg°| 

ai-sskw -aoi i23bp°i aie." 7: ioo..fg°i Afrnsia 101 i23b P °i es §^; 

BIS! 8: 10 fg2| Afg^Ol SOI 123bp2J BS §^; 312! 9: 1 pg£J AhgSKfl 10! 126bp 

£| agj io: 100 fg2| AUSI-Cfl SO! 126bp£| Hffi §^; 812! 11: 10 fgS| Ah 

§8ra SOI 126bp2| BE @^; a SI 12: 1 pg2» Ah§SI01 HOI 158bp£| EHB S^; 312! 13: 

100 fg°l ?*i AFgoFOI HOI 158bp°l B@ §^; a 312! 14: 10 fg2J AM9KM SOI 158b P 2| 

BE 

E 53 I 3WI LhEKi! UhSI- SOI, g SSSI At-S^W ?S a At-§^ SSKHICH H&m Af§Sh 

01 ^tSolS- 3? 5EKDIDI2I TmSfOfl COBh 12171- SEOIIAI 3© 4= SEfe 232! S§ 

ElSCh 

(2) S£hOID|£| H» ?5(higher-order)71 S BS2| ^SOfl Stf» H 4 SICK OICHA1, =E|0ID12| 2 
n ^2 «gg EI©H! =EHD|D1! S|S) ?S(HI g0loF7tl 0iyDAI?l7l 5EIOIDI21 ^8<g 5AF8|-a 
EF. A|g^S47. 48 a 64-69M UE>y! =£1010)1 AhgShaCK Alg^S 470)1 UEItf tt^BISEIE 
Mmm Sr= EEIOIO), 3 -aB°S^E1 4, 5, E= 63SB S7KHIA) 01 kt' Lfl^AI W13I2EIE1 ^ 
Alge!S64 LHAI 6621 rrS3l£EIE Algl EE)0ID) 12014, 12115 a 12216, A)g»S 1040)) UEh 
B ttS3IEE|E Alas ^ SEHJP, a Aiaa267 LHXI 69CHI L|-Ehy! ^131EE|E AI31 ?>j3 3'- 
aBES^Q 4,5,E= 69BB0)IAI Oliti! C^AI^gSIEEIEM ?>= =£(0|Oi 12314, 12415 5! 125161 
AFg*h2Q. ?«ESA| Dlttg 6IAIW1 4(1)01 A) 3!1 S £!AI01I0)IAI AlgS^Q. S!gg SPI2I- 

SOI ^tSmSC): BEtCT, 50pmol2) 2J- =£K3|D), 2 a«2| 0.05X21 =S§aiE|0)2l ^gaj, Ing LHAI 
I0ng2| 5^* ONA a §3 10 «e2| 5^1m 2S§B 98*c0i)A) g-S«AI2J =, 

Thermal cycler(BeneAmp PCR System 9600, Applied Blosystems)! A)gS)01 ISgB SE0)|A| 2!^WI0ld 
AISEh. 

CHyH 0.625mM Zr dNTPs, 42.5mM Tricine-4^fHfl SfS^fpH e.5), 5.0mM OMdlM tfDmUd, 
0.0125X ± MM a^S!(BSA), 1.25X CllHllfi^AIE(DMSO), 5.5U BcaBEST ONA m&DiSiM a 30U E.coll 

RNase H 5c 51)2) JH^± ^)51^( TteratiB fteraophitua) (Tth) (Toyobo, Q\t\ Tth RNase HS 
3Stn£^E12| g-LHS RNase HI 5^10)1 7f«K>1 5|g §lfl 50 «8££ SI-SEh. Slg 

if lAlifgB 55X011 A1 2JS0H0ldAISQ. &g#, 5 *H2| 67g SHii ^2!SPI W101 3.0X Oi 

7ts.± nen/i a7iggAiscK mmm e 6on uoao. 

E 6g E.coll RNase H a Tth RNase HI Afgs)3# UH OlkM aigAI^S3l£EIEg St!«fe ?ID)IE^ 
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§EIIl*rgai2E|E =£10|D12| S£l aOI? = 2.7ISS2I 1211 ggtHIh 82! 2 LHXI 9= E.coll 
RNase HI AfgSIOI 4^£! 1211 LrEKdQr. 88! 10 WAT l?g Tth RNase HI JUKI 1211 H0I5Q. 
82! 1: 0^(100 bp 801); 82! 2: AIBfflS47 9! 483 UEm = £10101 43T, 1ng2| 82' 

3: =£1010) 12014 5! 1231421 gf, 1ng2| 82' 4: = £10ID1 12115 S 1 24 1521 a. 1ng2J 8 
2' 5: =£10101. 12216 3! 1251621 &, 1ng2| 82" 6: . AIBHS47 ffi 483 LIE!"* =£1010121 «T, 
10ng2| 82! 7: =£10101 12014 a 1231421 &, 10ng2| 82' 8: = £10101 12115 S 1241521 

®. 10ng2| 82! 9: =£10101 12216 9! 1251621 ®. lng°l 82! 10: A11SS47 3! 483 U 

E12! =£1010121 1ng2| 82! 11: ££10101 12014 a 1231421 1ng2| 5fJ; 82' 12: =£101 
01 12115 3! 1241521 1ng2| 82' 13: EE10ID1 12216 S! 125162) 1ng2| 82! 14: A1 

19=47 a 483 UEftfl =£1010121 ®, 10ng2| **J; 82' 15: =£10101 12014 a 123142] 10ng2| 
82! 16: =£10101 12115 a 1241521 10rig2| a 82! 17: =E10|D1 12216 a 1251621 

®. 10ng2| . 

£ 601 UE r 2! d12r VOL =£10|012J 3'-tTS£S¥EI 4 E£ 5SJSH 0|k£!S ZJ= =£1 

01011 AieS1=.S^ 5«2| SfOfl ^=!210I E.coll RNase H E£ Tth RNase HI A1S812S till 5!6J2| 
CH20I E|£ £!10| SrtlEiaD. 01 12H= ICAN2J e!§££ SjltJ- *|*I(HI Olk£!l tffflttSSMI 

(3) £71 (2J8A121 fit! S|2|£3 ES10I011 3'-&EHtt 37H2| g7|71 a-S(E = 1HI-EI 

£) EIS*t182EIE2J, ^ RNA **|Oil 5'.-5£3E|20|O|S- SftK 5!= AlflgjS 84 a 853 LtEltf 
*rl8SEIE Alll Zh£ #EI3^g82EIE =£10101 IS a 4SM &SS r 2Q. E*!, a'-BTSSSStEl 
3?H2( 371 a CPiAIEIS*iaS>EIE ^?I21 £*I2| E|a*rl8£E|E, ^ =£1010121 3'-l 

E^S^EI 11 LHAI 13HJRB £ISirl8£E|El Zfe'AimS 70 a 713 UEItf fcBaSElE AIM 
5>= 1EHKt182E1E =£10101 1N3N3 a 4N3N31 &AIWI 401IAI HI2S S« 0NA1 A1S 

olSlLI. B!Ss 817121- SOI 44!*taQ. 2J"E?Sb7fl , 50 P niol2| Zf EE10ICH. 2 *2| 0.05X21 = 31S!CI01 
2! 4=§°-i1, 10ng2! DNA a 12 SH41 3E£r81= 10 ^2| 2e«& 98*c01IA1 Thermal 

cyclerg AtSSKX 711*J * 2^7171 $18101 ttg&Ofl 

Oiyg m, 0.625mM Zf.dNTPs, 42.5mM Trlclne-4i!£1WM S!#2ij(pH 8.5), 5.0mM OWM ^+oaUI6, 
0.0125% ± S§ &¥2!(BSA), 1 .25* Clonic ^AIE(DMSO), 5.5U BcaBEST DNA SEICHES a 30U E.coll 
RNase H E~ 5U2| Tth RNase HI S«SOII 718(01 13*S SIS ©If© 50 «e£3 olSCI, 6!© S&e 
S Thermal cyclerOIIAI 1AIZ!M2f 55*C01IA| 2'380ldAISE1. 

5 «B£| Zr e!€: SDii. sr2!8F7| *|*KD1 3. OX. 01712^ l^OIIAI 27|SmAiaC11. §21 gSj 
amm A1-§a RNase H2J SS21 ^2!210l =£10101 IS a 4S E= 1N3N3 a 4N3N32) gyif AI-gSKM 
WI4 1 - 9IXI0HAI §^ tfM S**M &^*12D. 01 ^2fe 5'-5iaE|SE|0IES =£1010121 3 -S2! 
01IAI =£10101 g 501 S 1TS2J &SOII S21510ICHS g!S812D. Et!. =£1010121 3 1 - 

a-B2IOfl 55^t! LH^ ^IXIOIIAI E|SttM82EJEM Al^tJ XISOI 6 WS^i &m<§m 7H<3AI?I 

=01 fi21«1S0| S12'tl2JEK 

^'AlOfl 7 

g 1TS°J S«!01IA1 iiS ^ 0IS2J &mm E.coll RNase H.a«l ?!= DNA §E|D|£rai2| A1§1 2. 
A1S12Q. 120pmol°| Zf ^|A|OII 2(1)0ilAi AUS ?I8EI^ #E|3*tM82E|E =E10|D|, 2 *J°J 500mM 
2S1^ a 8 M M ^WDIEiS StfSI- Oiy§ £'A|01I 2C1 >0HA1 A1§S 1ng2J ^ DNA a 13 § 

StKK= 10 «82| StrlM 2Mg2^ 98XMAI g-S«AI2J ^ 114*011 d^SKHI WM?\ =£101 
Dig ^S(HI OiySAiaCK Oiyg 0.625mM Zf dNTPs, 42.5mM Tricine-4=<yi!&l S!#511(pH 8.5), 
5.0mM 01A1IM^DHIL1lgf, 0.0125X ± !^2!(BSA)„ 1.0X OMSO a 11U BcaBEST ONA SEIOIEja, 31 
SIS 0.5, 2.5. 5.0 ES 10mM2J aSIOQLIISCNacalal Tesque)! 5t.*1= 40 «t°J S^gM 13 
4sS SIS gifl 50 /12£ S12E1. &>g 1AI^^S2^ 60*C0||AI 2!#80li?AISQ. E*^, SSH31 

3U^§ 8718173 Sf£ Stfl, S 30U2I E.coll RNase HS 7»m SSIOinLIISl S7I8TO St8 5^ 
H'. CH52®SA| WI2812E1. &8&, 3 «tS| Zf Sr2'S17| ?|S|01 3.0X 01713^ 16KHI 

A1 5!7IS§AISC1. 12« E 7011 L\EMQ. 

E 7^ BcaBEST DNA ^E|01E1fl|2| RNase H If2M Afg*> ICAN2J 121M ffiOl?^ 37ISS 121M M01 
5Ci. 82! 1: gA>if D^(100 bp 80): 82' 2: SSIOiaLIIS S7181AI &g/E. coll RNase H §71; 
82' 3: 3SHDOLIS S7I8W Sf§/E. coll RNase H S7IS17;| SH; 82' 4: 0.5 mM 3SI013L1IS S71 
/E. coll RNase H S 7IS1XI St§; 82' 5: 2.5 mM 3S10PL1IS S71/E. coli RNase H S7181AI SH; 8 
2' 6: 5.0 mM IIHDHILIIS S71/E.. coll RNase H S718W Sr§; a 82' 7: 10.0 mM 151013L1IS S71 
/E. coll RNase H S 71817vl &§. 

E 78 UEItf U121 SOI E. col l RNase H2| *mtm 2.5i»M feE2| SS10PL1I^# 7m AI±gM 
A) S!6'2J CH^OI El= S^ tmm S^812E1. 

^AlOtl 6 

e »S2| 4i«i 6ss^ mm MBt\o\ a^tiaci. 

0) 5SS3AI M^?II£1?I0|- i£(OI(fto/»r/<.A/8 <w//) 0-157(ATCC ^e,«!2 43895) UHa^lS 

3^ ei Talis z^-^m^m Mmm ass e. com. o-i57(atcc 4=^2 

43895)s 18A|^§2> 42*cOilA| ltfid10l£i!t 5tJ81= raffi HHXIMAf HHSftt *, 10MS2f 95'C8A| 71 
1812E1. 0, 1, 10, Iff. 10\ 10 4 E& 10*7H2| AII501I 4^8 0-157 S4= 4§ c -i|M 134=3 

a^oH31 XflSEIStO. ^AlOfl 5(1)p||A1£1 SI*! 52!81CHIAI Oil 0-157 S4= *§°-!!S 8H-H A1S810I 
UH3^± 2(VT2) SSX1M S^AI^CI. 0123£3A| ^Altfll 5(1)0||At21 SSt> S2!8KHI Sl^ ^tJ# 
A1§8101 PCR1 4tS81S!Q. B^S 1 «e(ICAN) E& 5 «£(PCR)2| Zf Ztmm 3. OX 017134: 3 
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2!7l3§AISCi. §3H S 4 £' £ 80)1 UEftSQ. 

2 4 



37| (bp) 




ICAN(# AIZH 70S) 

135 

173 


1(f 
irf 


PCR(25W)IB; ft A|#: Of 66S) 
135 


irf 


PCR(3CW0ie; ft AI3: 2f 80S) 
135 


Iff" 



£ 8£ ICAN SE£ PCRg Afg*j- OlliMEl ?l 0I> MEKJI ( OthttrhM*. col)) 0-15721 ggg UEtyj 

a aw UEKAD. s^s a uoi^ 135 bpaif. aiej 1: sxnr DhSMCioo b P aia>; ana 2: itfa us 

(HI CHtf ICAN; EOS! 3: 10* Td AOSOil CH*J ICAN; 313 4: 1CTJH A1ISCHI CHtf ICAN; MS! 5: 10 4 JH All 3 Ml 
CH*> PCR; £021 6: l(f» HSW CHtT 25WHB2| PCR; EH2! 7: 10T7H AflSOfl CH*h 25JWIB°| 

PCR; E02! 8: 10 J 7H AilSOfl CHfcf 30MtOWS| PCR; EflSJ 9: itfJH Afl2Dil CHS* 30W)I^2J PCR; 9 £||2! 
10: 107H All SOII ffltt .30WJ»2| PCR. 

S. 4 3 £ 8011 LEW! blh^l- VOL S 119 SI 2g »H2| a© PCRSJ §g&raH, B BT 

bhsi aag aser Aias pcr# *im mastcx nafe siemaa. 

(2) A,ONAg tfAIOI 2 SI 4QBAI AHIS!" AMfift 40 &' 56££ UEK3 HEfOlffls AtgSK* aitl9D. 

»K7ia BOI 44l*iaD. 2S6KHL 120pmol2J 2* SEKJIOL 2 ^2J BOOmM SfiiTB 51 8mM ^ffl 
□IBS 9Uttt£.0IU9 %°A, lOfg LHXI 1ng£| xDNA(Takara Shuzo) 3! 834B 54»fe 10 rf2| .£U 

?9N OMBAIKQ. 

CHW9 *, 0,625mM Zf dNTPs, 42.5mM Ticlne-*tffilBB(pH 8,5), BiQiuM OMitiQDUd^ 0.0125X ± 
ST^SKBSA), 1.25% QIDO B« ^| Al £ (DMSO) , 11U BcaBEST DNA BSIfflEM S 30U E.coll RNase m 

stittfr 40 znmm sf»m mm 134s as bo ^ e» stttf iai 
aser eotoiAi eifHmoidAiact. e*s*, 3 *si bib «bbs 3. ox ows± BgoiiAi s^is^ais 
a. bjii-b.£ son uekap-. 

z 5 



§3 =J7l(bp) 


as w 


125 


Ipg 



£ 50D UEK3 UIS> 901, B B22J «BO| x DNA a*,0| ±j1I^Ic]b S^JS^Q. 

(3) gAlOU 6(1)(HIA| AhgS Alias 61 a 62(H) UEM HEHDIDi S ^ttSSAI 8E|-MBt£IIEI§ 
(jF/avobaoteriua) @, SA-0082£S^E)£J Tilfe DNAM AfSSKH 4^*ISa. WSW Jflfe ONA 

i TO97/32010M 7|ftS bh2f SOI HHSfS «SfM«TCIEIS(«««6w/»r/«») «IEI)SIS£S^E1 

si a^ofl meh jflisraD. b>m •K?i»-aoi ^tsshSQ. i.2Qpmisi ^ ^eroioi, 2>esj 

SOOmN aawg a 8mM ^lilOISe St»te 0)yg 10fg LH^I IngSI 71 ti ONA 9! £^ 

ftfe 10 4S|.»H 39IZ*K1Q. St^ss 2SS2.K WcOfl/d g-»«AIE! *, SS^MAi « 
^A|?1 =EhOID1M ^«(HI CHySAISQ. 

OiyD *, 0.625nM zt dNTPs, 42.5mM Tlclne-4»4TSIWM(pH 8.5), 5.0mM OWIMifOaLII^, 0.0125X ± 
©^SJ(BSA), 1.25X □MB«^AI=(0MS0). 11U BcaBEST DNA SEICHES a 30U E.coll RNase m 

mmvB .40 *2| ssmi Sagoo 7^kw ae^s. as eim 50 a«£s jko. em stws iai 

2»8f 52-cOflAI SIWWOIdAISO. &8*. 3 «t°l Bt§ ^ii 3.0X O^JSi atfOIAI S7ISSAIS 
CI. i3f§ I 6 3 £ 901 UEHSQ. 

£ 6 



§3 371 (bp) 


3* trs 


91 


loofs 
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E 95 tEtSB|EISI8(A7a»*M/ar;t») ^2) HfEIEISSI 311 S013= 93}* S015D. £HI 

2! I: MAHF 0154(100 bp aid); 312! 2: 1ng°J 312! 3: 10pg2J ai2' 4: 1pg2| Efl°' 
5: 100fg2| S. SOS! 6: 10fg°| . 

fi 6 a £ 9011 UEIti! HW 1T0I, S 1^2) SBS UTEUEIB 3SCHI SH^SS SWWSD. 
61 AIM 9 





«hsacK ei«» wia srai ^trnso. #e*wi, sopmoisj =aoia VT2-1F20 a VT2-1V20-2, as & 

E 0.OU2I ££BBCI0he!& 0)y§ §5I|, 0 LH73 1cf7H2| AHEOfl #g8& S^-^g«H 91 1 

34« Stttfe 10 Mi°i S&tl W5*iaD. SttBfi 2MS2?- SfrcOilAI S-BSAia 5^, Thermal 

Cycler Personal (Takara Shuzo)(HIAI ^ gsw\M °if?WOISA|?|Il Otyg© ?|«B £§#011 » 
XISfSQ. 

oiyn iii 
i* awm'" 

901 ^rShCH _ ._ „._.. __ _. 

Perscnal^Ofl »*Wj2 60KKT #71. SEOJIAI fflflWOIflAiaD. ' CH23SSAH Thermal Cycler 
Personals AI-S&KW OHrrgOfl [QEJ 0-157 Typing Set(Takara Shuzo)! A}g$KH PCR# 4tMSO. PCR 
ft t\7m SOI 'IWffi 94X, ISSef 55X; 72tD0A| 35A40IM. #71 I JU+ 

(M? ef 4g 31 2f 145S2J # AI2I* .IBS #12) NOS 371= 404bp2Q. ttft*, 

3 *2| StS Stfff 3.0X NuSleve 3:1 OHB±-li£0M 27IS§AISD. §2(# E 28A0A L(Ef2! 
Q. E 28A= ICAN E= PCR! AfStl 0)l±?fl£l?IOh SEK)l(f«/te/-/»A/a ooli) 0-157 WlS^i 

ii sa»2j asoo oitr lata ansa, aiei mi: saut 0^(50-2000 bp); ai°j M2: 
if 0^(100 bp ana); ai2! n: M:0i23:.aei 1: i?H2i aiisou ^§*fe 5^; aiei 2: iojhsj ais 

Oil 3W)fe S«i 2021 3: l(nN2|.M20| MS! 4: 1(f3H2J A1I50II ^gSfe a Efl 

21 5: 10 J W£| AflSOfl £8*^ ££*]■. DH2I A1I3 E= 107H2J AHS0II CHShCH ICAN PCROfl StfH 4^ 

« §si 4=5 asHi uiatt.Bm s. toii uekad. 

£ 7 





E.CoM 0-157 AH£ 




0 


\ 


10 


ICAN 




♦ 




PCR 









5. 28A a 1 S 7011 LIEm W2> SOI. S ^g2J a PCROII CO-Bh 17H2J All 5011 ^g*^ S4=-* 

§SH# AIS8H3) &g AliSOflAI 014^01 E|£ -aMWFSJD. 5SHSAI 5'"g§0fl 




a^A|3l2 Hybond-N (Amersham Pahrnacla Blotech)6KHI §S|*«D. UVOfl itgAI€J SfS SI-OI2EIE 
m «H0il S2«:h 0.5M «hOIESfllir5^iHIOIM(pH 7.2), VroM OraaaOhSJEIESKKAIg^i- g| 7% 

&m z&w ^MoiMe mm= io»i2j sjoiseiESh m^m ?msiu. m^mmssxm 3oe§2f 

42*C(HIAI 4stt^SD. lOOng/ /i2| g£S VT2 5SS 10 *tg §-SSA|?|3 OflHI-SfOISEIHSf BJ- 
6 Al^gOfl 60MS^ 42-cMAI SmiMEIES^ 3^ 5|B 66.6itiM "SHIil, 6676DM \\ikti 

UM§ a 0,1% ±m E^l glOIMs §°J»50)1 g£0|]A| 5gS2J 2SI AD*|ftH2, 2 *»2J 5mg/ 

m«2) S^EHCI^ nWAIOXI ±Mil£OWIS.a?5?flO|M<PIERCER 6mt2J Afl5 &#^(0*3M g» 

UMM, 17.3mM CI^M S|0|E£7)lii:2ii;liilO| e psiOIEaiOIS, 2.5mM EDTA, Q.\% ±m £K?i 
fflffl|0|E)g(H|A1 42-C0IIAI 12ttSSr.S>f»IWOIfiAia ggOIAI AD*! Sfg?!.^ 2 a A1l*!*haEK OIoTaI 
2<S 6ISWIA) lOmtSJ 0.1M A|SaiO|E g.i-§5lj.(pH 5.0)g ^ *f I0SS2!- StflNAI Oil^SS 2mg/ 

raJ2J aMEHHHSl'A1S(T>B ( Nacalal Tesque) g 6 J( 250 a, S*S\ « *Wl ES2« ffl^AIEV 5mi^ OJM 
AIMaiOIM. &#«|2| SSfgSiHIAl QtSAISO. S4I| ^, 1^4S eiAISD. §3H E 28BWI 

ICANs AfgSIO) m 2^?2I= AI^S PCRg 29£l£ 2! If b|J2«H31 1/2 OltfSQ. 

[&ew, s «32i icanoi gg*n st aftftpi $ish °sso= 201 asaaa. uior-u. 
« Aim 10 

(1) ?§SSAI BHSF AI15S^E1°| RNA1 AfgSfO) ^SAf a & §S°I SA^ISQ. 
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^ag sp|g. ^01 ^tmSCh 1.5 X 10*A1IE/mt2| §E£ 10X ?EHC» lg(6lbco)g StJSI 

= Dulbeccos modified Eagle's BHXI (Bio Whittaker, 12-604F)SM RASI264.7 J|£ (ATCC TIB 71)1 g 
BTAiaO. 5m*2| ticra* 6-1 DhOlSSEIEI gEII0IM2| Z* iM 7ISH1 5X CO, »AHE§ 37'C 

CHI At SJSWIOIdAISCK s§ 5ug/mi2| £|£S£IA|?|EK]|E(LPS,. Sigma) S°J| 50 tf.a IS 1000U7 *l 
21 2JElIiilg-v(INF-v. Oenzyme Techne) 50 *Jg !0fl ^ISIP-. gffllOIEg 57K2J 4AI^§S^ 2! 
WUflOldAiaQ. OICHA1. ?IM0fl g^a 2.H.HAi(Hl CO-Sf RNeasy Mini Kit(Qiagen)g A|-go|0| AHSS^El 
RNAg KllioFSQ-. §2 Dj23£fiM. LPS E£ INF-yg 7h*h7U Hit AigSiSQ. 

3ug2J Xli3Ea RNA, 10nM MEIi-ofOIEStSEIOI E a# 0 -*!(pH 8.3), 50mM KCl, 5mM MgCI- . InW Zf 

dNTPs, I50pmol2| Z*W 6mers EEKllDI ,. 60U2I ElBirflHOtil Wl»(T«k»kra Shuzo) S! I5U2J e?2AF 
2i XL(AMV)(Takakra Shuzo, 2620A)g 5SSh= 60 «t2| S&gg 30*c(HIAI 10g, 42*cO)IAi 1AI£, OlOi 
A1 99*etHIA1 5SSe> SJfHHIOIdftlOl thermal cycler(QeneAmp PCR System 9600, Applied B.losystems)g 
AigSKH £4^ gS«5rA|3J cONAg »2Sr2lQ. 

A1^«!S 74 a 75S UEI2! WgcflEElE Alls ?fe SEtOICH g 0M?± SE NO dEIOIXIl 
(INOS)(QeneBank ^Sfi NM-010927)2| mRNA2| *gai£EIE AfgOfl P|i§H3) t,^5«C r . [HS2ESA1 
AliSJS 76 a. .773 UBti! PCRf EEIOIDI 5.?} QimSlQ. 

50priiol2J Zf = £101 Oh 0.05%2| £E2| SSSSSPOE! 2 «8, 1 *t2| 5« 0NA(50ng2| 

RNAOil £tm) 3! 13^g 5tt«r= 10 *J2| Sthgg WliSiSCK Stfgg 2Mg°J- 98X011 A| §-g«AI 
2! *. 55'c££ ^M9\2 371 SEOflAI ItfSS!' Thermal CyclerOflAI °!f?UflOiaA|?l =E(0|D|7I S« 
OH CHyHSIE^ SFSEK. 



Oiyg S, 0.625mM Zr dNTPs, 42.5mM Tlcine-4:&-$HJg(pH 8.5), 5.0mM OMMttOQLig, 0.0125X ± 




1AI 
*l 

SSI2CK CH55ESAI PCRg S r 7|2|- SO| 4=*»SISJCI. 2fE»Sr7IL 50pmol£J Z| 5EH3IDI , 1 «B2| 
cONA(50ng2| RNAOII 38), 5 *I2| 10 x Ex Taq a#*!(Takara Shuzo), 1.25U2I TaKaRa Ex Taq DNA gEIDI 
EITHKTakara Shuzo) 9! 0.2mM.Zr dNTPsg StfSfe 50 «t£l BJS StJgg Thermal CyclerOflAI &SAIS 
CI-. oh7l£f USO: 2SS2!- 94*CCHIA| Wll; 30&gy 94*C, 30^g& 55 . c g. 30i§Pj. 

72-cOHAT 30JWDig; SJ 5g#& 72*C(HIA| 1AifO|g. BJ# ^SS M*IAI3)|-XI -20XCHIAI agAia TfiSSIS 

a. mm *. 5 ajsi 5&e# 3.ox oi7is^ 930141 s^isgAiaQ. §2ie e iooh uEia 

Q. 

E 10S RT-ICAN(A) 3! RT-PCR (8)£| b|ia^ L[EM S7ISS S2H ^gtO. MS! I: SWIT 0191(100 
bp EilQ); H'S! '2: S3 DISS; 3 312! 3: LPS 3! IFN- V ES »Eia 

E 10011 LlEltf b r 2l &0|, LPS S IFN-y°S ^EIS AIISS^EI Sll^a cONAM SS^SAI A|g8|«g 
llHSf & &S£J Vim SI PCR S^CHIAI i+lOl =h^£l2Q. [OSfAl, g ^S°| ^SOI PCR°I 2131 til 

jasioi &mm *\n §fi^ aizhoi i3^-»7i wzm & es^i w^oi ^sai * dna wsssai 
s2hs!oip£ ?!§ vemsao. 

^AIWI 11 

£13 SE7I- 37*c2! E. coll RNase hfe S SSH| §^ »gA| SS32H! 4= S!EK OICHAI &§A| 
a.^ SVfiOn E. coll RNase Hg S^ISiag UB2I fi&m SAttrSO-. MEI1EWHSWOIH UlOieii 
(cauliflower mosaic virus) 35S SsLEEl ffi EPSPS SSWF £TSa WSV iOI«J£S¥Ef Tflft 
ONAS^EI Alge!2 78 a 1 79S Liei-yi 5EIOID1 6M0-PCR-F 9U BM0-PCR-R# A|g*FOI PCROfl 2|*« 
S^a BS(1071bp)g 5« 0NASAI AFgolSQ. EtT, AISSJSBO LHXI 83S LIEItf WMai2E|E Afg 
g =EK3iCH QM0-S1, S2, A1 a A2g AI©SISa. BTSS ^01 ^«SI2C|: aSWCT. 

50pmol2J Zr EEIOIOI, 0.0U2J gE£| ESigSClOE!, Ipg LHXI 10ng£| ?S DNA S S2^g StJffe 
10 ««£| g^gg XHSSI^CK S^gg 2g§2r 98-C01IAI 1-SI3AI2I m. Oiyilg ?|5i 55*cES L JZf 

Aiaa. 

Oiyi) SIS SES 500uM Zf dMTPs, 34mM Tlclne-^t.^g(pH 8.7), 4.0mM OWIM £JDQUS. 
0.01X ± ^5!(BSA), 5.5U BcaBEST DNA gEJOIEfai S 30U E.coli RNase Hg St^gOII 716101 1 
SIS girg 50 «f°S SI-SEf. &S St^gg 25gg°j- 55*c0fl A| Thermal CyclerOflAI °]^UflOI<3 
AISEK THAI 25S § 30U2J E.coli RNase Hg ^7IS 7I613Q. Stmg 30MS2T 55-c0flA| SJS 
HOIdAIBQ. CH52ESAI St^gg 55SSSr 55'C(H|A| °J#tHIOIdAI?l ^tSAISQ. &fg ^, 3 

w82| Zf SrS 3. OX OPrSi 13-IMAI S^ISSAiaCf. §2K S^ isg 5EIOICH2I g^l- 

S1/A1. S1/A2, S2/A1, a S2/A20A CHtT DNASJ feE2| tffiStOI ^§AI E.coli RNase H2I S7KHI SJ 
SH 7H<3aO= 21g SiaSrSEK 

^AIMI 12 

& US 21 SaOflAI ^SESAI AIS9>S *i!^2l S^ E= iil'g ^S2| »B2I Str§ iAI 
trad. &Sg o(-7l£l SOI 4tt*l2lQ. Z»Ef«l?fl, ?«2SA1 0fli?ilEI?IOh gEHDI ( ft«As»/-/pA/8 oo//) 
CHlAi ^Tifla gAIOll 5(3)0« A1 JfflSS'bW SS HEIif-WS til £01 E( *A/ya»ff//teii>u» viroid) °SATg 5 
t^K= gEr^DIE a T7 RNA KIDtBM. (Takara.Shuzo)g ArSfttOT AlfelSlH SAH1 ^olCfl RNAS^ 

Ei §i*na esg ^^si^ek Aiseis 57 a sson Li-Eiyj ^gai2EiE ai§s ?>= ^Eioicn a cDNA 

tr3. ?IM(Takara.Shuzo)g ArSSKfl cONAl tMJ*hSaCf. ^«£SA1 cDNA SB E= W8 MEIiOIS 
g AH1SIOI ^AIMI 5(3)011 7|ga bhSU- &OI §^ fit^s ^tSS«E|. §Eh±0|E «EHS KWa 
a RNA MEIDIEfll AlgSIOI RNAS^Ef ^Xiia cDNA2| *EH2| tSifg g Ugo, n^g ^« 
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^ AIM 13 

(1) =ekho) tfg 

AIS** 85 S! 8?S LhEltf lEIH^iai2EIE = £10|D) NS1 S NS21 D)«± S£ NO dEKWINOS) 
(HI CHEt tnRNA2| *SE)|£EIE AlflOtf 7|£«K)| tfg*f2lD. 

(2) £tt°SAI PCR £»S AUSfe ICANOfl OHl qu BB2| g3 

50pmol2| 2| &g lEIH^MeilSElE =EH3ID|, 2 /<i2| 0.05X2) 5£§S!C|0hSi SJ lOfg LHAI 

10pg2| DNA1 5*Jtfe 10 /<02J StH§ Thermal cycler(GeneAmp PCR System 9600, Applied 
Blosystems)t.A^»H3! 2Mg°l 98*c, 2M§°I 60*C0)|AI ^g*HDl "EKJIOW ?«0)l OiyilHES ShS 
Eh AlgES 132 SI 133£3 UEIti! 5.E10IO) NS-PCR1 ffi NS-PCR21 Aie*)0) * Super02(Takara 

Shu20)M A^ShCM SIS INOS cONA(741bp)M ?«£SA1 A|£^2tEr, 0.625mM Zfr dNTPs, 40mM HEPES-4 
ttiKTft &*«I(pH 7.8). 125mM OWIi^g, 5.0mM OUttMtfJDUd. 0.0125X 2 ST^EHBSA). 
1.25X afflH^^AIE(OMSO), 0.0156ug Pfu RNase H 3! 0.65U BcaBEST DNA g£ID)EP«l 40 «B 

2) SfeMl 7 r g e°-»IOf 5th§S thermal cyclerOflAH lAl^gSJ- 60*cO)|A| SifWIOIfiAISQK 

BJS$, 5 «J2| 2[ i§'SfS§ Sr°!*K» ?l*IOI 3.0X 0P1£± agOUl S^ISSAiaCK §2)1 E 
1 1 (HI UEftflD. £ US Pfu RNase. Hg m& I CANS) Lm\HL[: E02I 1: SAIW 0)?i(100bp); a 

°J 2: 10fg2| ai°J 3: 100fg2| e)l°! 4: 1pg2| S El 5! 5: 1Qpg2| 

£ 1101 LIEiy! b)£l- SOI. 5r^2| 0)4*01 £1= §3 £fg§ lOOfsSJ 5^1 A)#eK)l fi*f£IHD. 
4'AIOII 14 
(1) RNA 12 

1) 1.5 x 10' X&S/miai £££ 10X ^EHOh lg(Qlbco)l Dulbeccos modified Eagle's UHAI 
(Bio Whlttaker, 12-604F)50fl RAW264.7 A1I5 (ATCC TIB 71)1 t^AtaE*. 5mt2| S^e 6-i 01013 
sLEIEl WI0IS2I 2f 1011 7ISH2 51! CO.- mtM ttUE« 37*c0l|A| fflffMOItfAIHP-. SS 5 M g/mK2J 
EI£g£IA^fE)OIE(LPS, Sigma) §?q 50 «t 3! IS 1000U/ «K2| PJEIffllg-y (INF- v. Oenzyme Techne) 

e e j? so ion Jmj&Q. eeiioieg ^3?h2j 2J^ihioi<3aisd. oichai, ?im<hi §!¥a ef 

LHAitHI tQSh RNeasy Mini Klt(Qiagm, 74104)1 Aie&IO) AHSS^EI RNA1 TQStmQ. eg CH222S 
A|, LPS £= INF-y§ ?&m SrS UMB AlgSISEK 

3|jg2l RNA.. 10mM SEI^-ftrOIESBSEWIE &S 0 -f4(pH 8.3), 50mM KCl. 5mMMgCl.. InN *t 

dNTPs, 150f*doI2J .^Sf9| 6mers : =E10|D| , 60U2J SIM^rSEilOhKti WJfllfTakakra Shuao) 3! 15USI ^2A|- 
fii XL(AMV)(Takakra Shuzo. 2620A)# 60 ««2| 5fefg# 30'C(H1AI 10M. 42-cOIIAI 1A|^. 0101 

A) 99-C01IAI 5M§er Sl^WIOIdSIOI thermal cycler(BeneAmp PCR System 9600. Applied Blosystems)g 
AheShOI g»«»A|31 cDNAl HISSfSQ. 

AlgaS 92 91 .332.3. LEItf *rMeil2E|£ AIS1 ?fe =£10101 NS5 SJ NS6g 01?>i S£ NO iJEfOI 
«I(IN0S)2| mRNA2| >iai£EI£ A1B0I 7\£BKH tmtlZQ. CH22£SA1 Alg^S 88 SJ 89S LIEItfJ 

pcfte seioich NS3 si NS4 £t^asis i a. 

50pmol2J 2| SEKDIDI NS5 SJ NS6. ^S£S/d 1 a82J 691 U121 ITOI t^£l cDNA e°-»!(50ng2J 

RNA01I #8) £= It A(#B 3°| 10-. 100-, 1000-, £= 1000- W 0.5mM 2[ dhPTs, 32mM 

,HEPES-4:<y-5lir& &§ai(pH 7.8), lOOmM OWMd&B. 4.0mM OhAIIMi?013L1l&, 0.01X ± ^§ W^«2! 
(BSA), IX QD1I1S^A|£(0MS0), 0.0156 m 9 Pfu RNase H 3! 0.6BU BcaBEST ONA gEID^Hg 
50 AO StMl Thermal CyclerOUAl 1AiaSS» 60X0HAI -fflffMOIflAiaD. SIS 48^1 ff^AIWAI 

-20-cchiai a§Ai?i ^sshsa. 

felffi, CH33£SAi PCRg 8K7I21 SOI ^tSSISQ. 3B«W.. 5Qsmol2| 2f =E10|D) NS3 SI NS4, 
SA1 1 «B2| 691 IJ|2f &0| tTSS cONA gai(50ng2|. RNAOfl ^g) £^ #1 AlgtJ- 32| 10-, 

100-, 1000-. £fe 1000- HH £1*12), 5 «fiS| 10 x Ex Taq &#°J)(Takara Shuzo), 1.25U2) TaKaRa Ex Taq 
DNA MEICHEWTakara Shuzo) SJ 0.2mM Z| dNTPsl 5*»«fe 50 /i8°) &g Sfefss Thermal Cyclers 

Aigsioi etgAiaa. isnas s^iei 2s 94-c(hiai iwoim; 30sg°? 94-c, 30ig°f 

55X 3! 30i§& 72-CWIA) 35MK3|#; S 1 SglST TZ'cWM WO\m. BIS 4SS# S4)AIB1AI -20X0HAI 
•«9SA|?) «S*faEh 

*, 5:^2i *t e»s stiiocNA as pcr)s s.ta opisi hi^ouai a7is§AiaEi. gan s 

120)1 D-EHJIlh £ 12^ Pfu RNase H £^ PCR© AUtSKM ICAN01I [0/E1 iNOSl §211 SCflSCI. 

M2J 1: 100 bp ONA MQ 01?)g W.Ege!;.a8! 2: eg cONA2|. 10000UH tl^O); MS 3: eg 

CH£2 cDNA2|. 1000UH S)4)a); ai°J 4: . eg 0)22 cDNASJ 100UH 012! 5: eg CH25 cONA2| 

10UH SI*)5D'; EflSl 6: gg 0)22 C0NA2J 3)^; «2! 7: LPS S 1 IFN-*0| g^S eg CH22 cDNA2) 
10000BH SI*!*!; ai2J 8: LPS S! IFN-yOI a?)S eg CH22 cONA2| 1000HH SI*!?*!; 312! 9: LPS &' 
IFN-yOI S^a eg CH22 c0NA2| 100HH S|*|S!!; Efi°] 10: LPS S) IFN-yOI g^)S! eg 0)22 cCNA 

2) 10HH «|*|5t!; MS! 11: LPS 3! IFN-yOI eg 0)22 cONA2| §) S^. 

£ 120)1 LtEiyj B!^2f ^01, LPS SJ IFN-y£S SEIS ADSS^EI 12@ cONAl ?S£SAI AhgSIb 3 
^ ICAN SJ PCRtHI 0)5)0) 0*OI E^iojq. | CAW mm cCNA2J mm ga| 

<y#2i mttysxu. pcroii chshdi, cona2| ioomh si*!*!! ai§s)0) ai#2| £f^s)a 

^AIOD 15 
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) ') 

(1) Alia 3:90 9 91££ UEM gEIH*gcll2EIE EEKHCH 4 9 51 X.0NA2I fcgai£EIE AlgOfl 

?\&t\o\ timxo. gein^eaisEiE seioich 4= 75x21 ec turg ^ai sekhoioo. gEi 

I2*iai£EIE EEKDI01 4= 80X21 8C *Mf# ?i~ *$± SEIOIDIOm. 

120pmol£J 2J- EErOO 4 9 5. 2 /<e£J 0.05X ESggtClOG! 1°4 9 10ng2J Sttffe 10 «B2| 

&>§ Ai^a# 2e§2> 98-coiiAi g-asAia * oi ym zm a^tm l j^ai?i hehdioi 

71 ^SOfl Oiyil£IE§ SrStCr. ^AIWI 2011 7|g£ tim 1T0I Super02g AI^SKM S*I1S PCR 
(1005b P )S £«££A1 ArSSrSCh 

(2) OiyD 0,625mM 2| dNTPs, 40mM Blcine-^fl&S &§sh( p H 8 , 3)) SM OhAilM OTHLte, 
0.0125X ± -MM I^2!(BSA), 1.25X OMSO, 0.5/421 «|E£71- OrEIEIOK Thormtcoe maritim) RNase 
H(0.58M9/nt) 9 2.2U BcaBEST DNA MEIOIEWfll Ettfr=- 40 «t2| S&lg 7tfH3t 1Aiyg°> 60, 65, 
E£ 70*c0flA| ^tlSI-^Q. ICNA§ 3 i4& ^ BS Sfefgg 3. OX 0 r 71£± l^OflAI 27|g§A|£0. § 
21g E 130fl UEftfCh. E 13£ 4HEJE7f DhEIEIOK Ttermtogv mr/tim) RNase HI Algt! ICAN 
UEI-yjP-. aS! I: SAI-lf Of5H(100bp); M2! 2: 10fg2| 012] 3: 100fg2| E»2! 4: IpgSI ? 
«; a MS! 5: 10pg°J . 

E 13W1 UEiyj U\2\ 1>0|, Eh£21 CH20I £1= gsj tffg ^ Bf8 SEOflAI 
^AIOD 16 

(1) ?£££A| PCR ^ii AhgofOI ICAMH1 [CHE DNA ee(fifltEI-^«B)2| g^P 2AHf . Hg LH 
7\ 10pg2| a 1 aBSJ 0.4N NaOHg Efer3r= 1 *t2| S°J|S tffll SttfrSCr. 5^gg 5SgSh 37'C 
OflAI 2!f?tH|0l<S8K)l B3AISO. #71 ^AIW laOHAI 7|gS tiW SOI Super02(Takara Shuzo)g 

ArgSKfl PCR-S^ iNOS cDNA(741bp)g S«££AI Xr§*l2ia. B££! 2| St!g 1 «62| 0.4N 

HCIS SSIAISCr. 50PIDOI2J V EEHJlDI NS1 a NS2, 0.5mM dNTPs, 32mM HEPES-4t!4rim »*«HpH 
7.8), lOOtnM OfAflMirlfg, 4,0mM OMIM fiOOUA. 0.01% BSA, 1.0X OMSO, 0.0I56 M 9 Pfu RNase H a 
0.B6U BcaEST DNA SEIDIEW-flg-SsJShfe 47 t42\ SiMS 7h*KQ. 5tJS# theraal cyclerOflAI 1A| 
a»Sf 60-cOiAI ej^tHIOIdAiaEK 5 «62J 2f tfg 5tl#e 3. OX OWSA 1^(HIAI 2?ISg(HI 2|»H 

s^shSQ. saw e i4oi UEhysa. e h= »?ei-B«a. Ahgtj- ican2| aoigD. 

5112! 1: SXHf D^(IOObp); 312! 2: 10fg2) ai2! 3: 100fg2J 2|oj 4: 1pg2) a EB2! 

5: 10pg£J 

E 14011 UEftS tim a-OI 1pg2J ?«§ AFSSIO) tfSOl g«19CT §?fEI2D. 
4'AIMl 17 

(1) BJ«AI?PI SHI ICANOfl CUHh DNA Elfflg §^AI?|= 2g 5A««Q. AlSejS 92 9 93011 

UEjy? =£10101 NSB a NS6s £EhOICHSAl AlgShSD. DNA -flAIM 1 3Dfl A1 «|5S! A1#Sh 

2Q. 10 fg LHX1 lOOpgSJ ES 8€ EH55HSAI g, 50praol21 ^ =E>0|D1 NS5 9 NS6, 0.5mM 
dNTPs, 32mM HEPES-^i.HI&© .Sr& 0 -«(pH 7.8), 100nM QMS.dttB. 4.0mM OMJ5 >+DQLM, 0.01X 
BSA, 1.0X DMSO, 0.0156 M g Pfu RNase H a 1U feaBEST DNA gE|D1Eff-1l(Takara Shuzo)! 3tm= 50 «6 
21 SSS-Se thermaf cyclerOIIAI lAISSffl 60XOIIAI 2!#WI0ldAiaa. BfS M. 5 ««2| 2J- »S 
1 3. OX DPBi a^KHIAI 2 71 2 S CHI S|«| g4s!S(.«QK SJH £ ism UEftSQ. E 15= gg 
AI9IXI Sr^ S &S2I ^B(HI CHtt S7IS§ 12H aOISD. M2! 1: lOObp DNA EHQ 015H; M2! 
2: §g IH^a(M); 912! 3: VOfgSJ M2! 4: 100fg2| 3&i 2112! 5: 1pg21 ai°! 6: 10pg°l 

£02! 7: 100pg21 2&* . 

E 15011 UEhtf WOI 1pgS| ?Si AH8H31 5h£)2J [H^OI £1= §^ 5>^81S11 8»2.iSf 

^AIOII 18 

(1) A1§SS94 a 95011 LIEHd! =210101 p00N-AI-1 a p00N-AI-2e «IE1 lE^DIE pDON-AI DNA 
(Takara Shuzo)S ¥*|21 ^SBISEIE AfSOfl 7li*HD1 t,^8hSQ. 

(2) S-= ICANCHI [OS DNA BS2I 

10 (g LH^I IrgSI pDON-AI DNA E = g« CH552SAI i, 50pmol21 2* =E(-0|OI, 0.5raM dNTPs, 32raM 
HS>ES-^i!SI-^M &#2S(PH 7.8), lOOmM OW-HMtfSTS, 4.0mM 0WIE<yaOL11#, 0.01X BSA, 1.0X DMSO, 
4'AIOll 4O0A) JII2SJ 0.0156 M 9 Pfu RNase H a 1U BcaBEST DNA PEIOIERIIg 5tmi= 50 aBSJ £ 
fe^gg thermal cyclerOflAI 6O-C011A1 2!^IHI0I<3AISE1. 5 /tf£| et 6>© 5t/gg 3. OX OCTS 

^ l^CHIAI 5!7ISe01l 21JB S*ISh2iCr. 12« E 16011 UEft!!Cr. E 16S B«AI?W ail ??S£S 
A| g-g- QM-^SS!E DNAg MBotO\ S g-SOIl CHt? g21g HISJ I: lOObp ONA EH 

□ n[9\: cfl2! 2: 8S CH^5(g); cfl2! 3; 10fg2| ai2" 4; 100fg2J cfl2! 5: 1pg2| 2^, 

312! 6: 10pg°1 ^S; 2112! 7: 100ps£1 912! 8: 1ng2J 

E 16011 LIEFtf Hr2r WOI, 10fg2J A>g8ra £J£2J CH^OI Elc i!SS SSSrSSS 212! 

^AIOII 19 

B ©S2| Sg§: ArtSr= 2!^ S^SCAuww pwillom) UKJIEI^ 16 S2Ar°l 3§t 5A1S1SD. D 
2!^ ®=S WOIEI^ 16S 2SS AflS, CaSkl cells (Dalnippori Pharmaceutical; AII5LH 5007H2I 2!^!- 
°<=§ HIOIEIi: 16 ?1ff|g 5t^)S^E1 DNAg ^°SA1 A(-gS1SC1. AH3S96 9 97£ LIErtf ^g 
cfl£EIE AJgg Sfe =E10|01 HPV16 S3 9 HPV16 A2g HPV16 2gg -91^ EEWI013AI A^§S^2ro. = 
EWIDI^g AtgeiOl §^ A1g2| OH 4 V 371= fif 120b P aD. ^gg gOI ^*S*1SD: 

Ipg, 3pg, 30pg, 100ph, 300pg, lng, 3gn, E= 10ng2J 2?^ DNA. 50pmol2| 2| 5E10ID1 HPV16 S3 9 
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HPV16 A2 2|S feE 0.01X21 SSBaClOiai 54»fe 10 rfS| Still SH2S120. Thermal Cycler 
Persona I (HI Af '96X01 A| 2g SJ 55*c(HIA| Igg^ 2Jf?W|0iaAIL' *, SSSMMI ^XlSISO. SIS £E 
20mM HEPB-^ttiKTB 2&°-t|(pH 7.8), IOOidM OWIMtfirt, 4.0mM OMMtfDOufe. 0?01X BSC 1 OX 
OMSO, 500uM 3r (MPs, 30U E. Col i RNase H S 5.5U BcaBEST DNA lEIDiSUl Strife 50 a82| S6J- 
11 55*c°M Alma Thermal CyclerOfl £2 GOttggr BSAiaa Thermal Cycler Personals DhWIwI 
Cfff,r |f2L°,f„f ^9 |Ei ~ - Ef0|D| HPVpl6(S*f, Sj«)l AUShCH PCR1 ^tlS^Q. Ofl^a £■ 
s2J 37fc 140DPXU-I-. 

S>s «. 3 «J2| 2| StMl 4X NuSleve 3:1 OW3± gj&KHIAI B?IS«A|RCh §211 E 17AM 
UEItfQ. E 17A£ ICAN SJ PCR1 Hm\0\ HPC16 afitt 13H Iwfcf. Sffl Ml: 

0191(100 bp aiQ)i ai°J M2: MWir DPI (50-2000 bp); MS 1: ^ gtfi; ai°! 2: 1 Pg 2| agi 
3: 3P92J ^«;.aa 4: 30pg2| M2! 5: 100pg21 EflSJ 6 : 300pg2| M2J 7: IngSi 

^S; ai2J 8: 3HJ SJ M 2! 9: 10ng2| 

E 17ACHI L^tf H&'lKII. S.i-6121 CHgOl tfll *W ICANOII [HS10I 3pg2| ^* DNA 9! PCR 

on owe* ipssi sts dnai Ai§*HDj stmsM» 8t°!*iao. 

Ett, A133S: 98S LEItf rriaiEElE AIM l£|H^iai£E|E HPV16 ESH1 Al€*10| &> 
S ttWt ZHV EM «K)|£EI£»fl ^ftlSCI. *10|££IEiH gAIOfl 921 301 ItSS^Ch I 
2H E ITBOfl LiEKSQ. E 17BS- PCR S ICANOII (01 HPV16 S3 WSJ E!= MS olOISEIESI SI 3 
2H 312! I: ?** 2Jg; M2! 2: 1 P9 2| S«J EH 2! 3: 3w£| ; cf°! 4: ife I 

2! 5: 100pg£J £112! 6: 300pg2| 312! 7: 1ngS| SS: 312! 8: 321 ?«; 3J ai2! 9: 10ng2| 



e 178011 Li-Eitf my 301, pcr s ican2| si a-4*«e 7i2i guoisci-. new, on era* 

£ S2I 21D1 £2^21 SI2!*ISO. 
SAIM 20 



bJHDIEl 



4S1S SSS HPVs°| SEH1 PCRtHI °|*»AI SSS12Q. .^AIMI 1901IAI EEHDICH HPV16. S3 SJ 

HPV16 A21 2Sg =E10ID1SAI A»»|-2a. SttSSJU A^SHW *fe gSSiaS^EI ONA 45121 £ 
El TE 2fg°-ll££ lOOng/ «J«£ igolSia. fe>§ £&12| 2£ S tfl 531- ?«2| gfl »|2JS1 

a «aioi i9(Hi ?iea u r 2nraa. e^ §s ch^sssai onai S7i*w ai^gsws 

f«.D12S£SAI HPV16»g 2fS@ CaSkl A1I5 500ps1 5tJ^fe .e># SfeHl AhBSKH °MV 




E 18A0D LBM m\ 301 ef 120b P 2| S^ iHS 1^21 PCROfl 21*B HPV1623 333 SSS gJSS 
421011 CHS 101 ICANOII C0-EJ- EhifSLISO. CIE «EH2| HPV16S g-SS 451 E^ H|-§3 4S1(HIA1^ #4 

oi sasiw srstch. 

Ett. gAIOH 90JAI2I- 301 S^ i!l(HI CH«I01 EM 15t ShOIMEIESH 4>t!»h2D. 3211 E 18B 9! 
5 8011 UEMU. £ 18B= S^aSIIS^E12| HPV16 S2W2J EM gEr ©KJISEIESI If iJB LIE1 
tfCK 012! I LHAI 6: M2! 7: CH£3; 3J M2." 8: SrS CH22. 



E 18011 UEI-yj U121- 301, 27ISS01I 2»| 221 UXIofe 12H PCR2| 221 ZHti 3 




S 8 



as 


PCR «EH 


HPV16 ag =E10ID11 AJStf ICAN s^ 


33 


UI-3S 




4S 


ui-aa 




6H 


18 




73 


S« 16 


+ 


83 


S« 67 




93 


16 


+ 


gje 













- : §s» as s^ ess 

&AI01I 21 

a^aX-11S¥E1 HCV2I ail SAISISQI, m till AjefOfl §^1! 2N.HA|<HI [l>E1 TRI20I A|2f(Llfe 
Technologies)! AhSSKN A|•aS2|A^2^ HCV1 5f= £WS^E12| 300 a82J Z|2|£| 5JH2I 

aSflSVEl fllSSUl 6 «82) ?AP1^ KOtsuka Pharmaceut lcal)0? mWsM gitM* RAN 451 1 
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4184SO. 31414 7HS£3¥E4°I 300 *2| ^§£M¥E1 SAISIIXI £!S RNAi IS CH 22*5X1 A4 
184SU14. 1 x RNA PCR S*a|. 5mM MgCL-, ImM 24 dNTPs,1U2| AMV 2!2!A4£± XL, All^S 99 a 

100(H) UEhi I0pmol2| 24 =EhO|CH HCV-F 3 HCV-R, S 2 #82| RNA £5!S 8H_4! 56484= 4 *t°| B» 
56M! RNA PCR ?|M(AMW) bHS 2.1(Takara Shuzo)! AH8401 *fl£S4SQ, 5641! 10S1S 30*CtHI 

ai 74=8411 30gis 50-coaAi enAiaa. 32A4* icani 4tss«ch aiiss 101 a 102s lei- 

S *!M.2EIE All! 54= 5E40IQ HCV-F2 a HCV-R1! ICANCHI A4184SQ. &ii 847124 WO) $41 
84SSQ. 

50pniol£| ZT HEHDICH, 3 *E°| 32A4 S41 £64! S 84L4 5! Sll SE 0.01X24 iSgeSQOIS! 564 

o4= io /a?} stimm nm%o. 3 /tf°i la^i taas ah&4sc4. s^ii 98-coiiai 2gis 

2J^BII0ld3AI?|]a il^SWl 60*c£S « E 32 1 *A|5'|I2 ISIS Thermal Cycler PersonalOIIAI 6471 =E0||A| 2] 

swioidAi?in 116KHIA1 *i§842jq. 

B41 ^- 211 IE 20mM HEPES-4&S4S! S4#°-t|(PH 7.8). lOOmM OMStfVB. 4.0mM 04A4|g£404:iL1l 
0.01X BSA, 1.0X OMSO, 500pM 24 dNTPs, 30U E. Col i RNase H a 5;5U BcaBEST ONA !£ICH£4*II! 5 
64!0|| 718401 S2^S il§ lif! 50 uiS-S. 84SQ. ^§ Stmt 55x«S MSB Thermal Cycler 
(HI ^2 60S1S- S41AI2Q. E>1 ^. 3 ,uJ2| z, 1 - S.1 =64!! 3X NuSleve 3:1 0474S± 1640IIAI 3 
7I31AIKQ-.. 124! £ 19A0il L4E4SQ. £ 19A=. S^3S«S^E1 HCV 1! S2H SOtfiO-. MS B: 
?*££AI 134; MS I: 2S64 ?HS£S^E12| 421; MS 2 LHA"I 6: HCV! S4= &tt£¥EI2| 
£S!: S! MS M: gttlf 

E 19AOA LIE>y! H424 SOI HCV. ?llfe£l *t!M£EIE AUS^Ei CHI64£I = 2f 170bp2| <y#l HCV! 
S4= &X4£*QS| RNA *«!0fl CH*HAIS &mVZH, 2!Sth 7HSES^E42| !§ S M e J30fl D4.*HAI= 

s«* tmo\ swan aram. ao ican-s^ £ioii Q64 em isr sioimeiesh s'-sehhiai m\ 

aetlfe! A|gH!2 103«S L4E4S HCVOfl 0164 5S«! AH840I IAIN 9011 7I!S 4J424 SOI 4^842 
Q. 124! £ 19B0H L4E4SQ. E ISBOflAI flgOfl Qltt MSS S^ISSOil CHSIO) UEftS 224 SC4. 

E 19011 UBB Ur24 SOI aPISg£S^E4°l 124= EE 8ST 8IOIMaE4|51 !2h24 l*ILO= 3!§ 
S4SS4SD. B 12S B W90|-tfa S^4a3aiS^E1°J HCV agOfl Ar§l! 4 24H H|0|E4^ § 

£1 aSOII S245)g)g S4S8ISD. 

gAIOII 22 

o4C4ih:bioi£4^ as g4SS 2AmSQ. 

AISSIS 104 LHAI 106ES UE4S. El A (§?f E1A-1 (tS^h E1A-2 (SEISSi) » E1A-3 (SEI 

2!i)S S^A|?|7I WU- SEKJIDIfi 04DlirblOIE4i (GenBank 7|Bf&!S J01917)°l ttSMEEIE AllCHI 
7|£S40| 2543WtaCF. 0|-DII!xH40|E4> S (ATCC 7|efg2 VR^5)S A4SS4SQ. S47I2I SOI WIS8421 

Q. 8.73 x 10*" PRJ/n>I°| feES OK1lltU40IE1^# Etftfe 100 g°-l|g SIS &E 0.1X21 SOS % 
Sl§ SE 0.2mg/mi2J =£EllL4Jfl K2| 5WHHI lAI^SS 37X0JAI S3WI0ldAISC4. DNAM g£l?4!0il 
§S«H1 £|«B Sjfl84SC4. aa^S'SWS DNAti 11*18401 MSB 10', 10\ 10', E= 10* PFUW1 64§S4= 
04QlkU10ie4^ DNAsM A4gS42D. &S847II. 60pmol°l 24 EE40ID) E1A-1 S E1A-2(§^ UO|: 112bp) 
E^ E1A-1 S E1A-3(S^ 101 : 91bp), 2 «t2J 0.05X E£§S!!P01S 1 Ss484= 10 fiSSI B4S 

AI^S^ 2S#S 94-ctHIA) 1B«AI?IH lg4KHIAI ^24A|?1 =E40ICH 74 ^SM OiySElE^ 84 
SC4. 

&M O.B25mM 24 dNTPs, 42.5mM Trlclne-4i!S4irM S4#ai(pH 8.5), 5.0mM 04Ai|e^ir#, 0.0125% 
6SA, 1.25X OMSO, 30U E. Coll RNase H a 5.5U BcaBEST DNA #EID1E4^g 5641011 718401 SIS llfl 
50 «62S 842114. &m St411 60*c0ilA| 1AI&SS SSWIOIdAISD. CHZaSSAI. PCROil 2|ft4 2g 
s *47l£4 Stttr SE a. Alias: 107, 108 a 142S L4EM ^1M2E|E All! 5fe El A (ggf S3 
A4), E1A-1P E1A-2P (SEIffli) a E1A-3P(SEI(S>;)1 S^A|?|7| ^It4 =E40|D11 A4§8401 4 

tS84»D. PCR1 847124 SOI 4tB84»C4. WsftVi; BOpmolSl 24 5EIOID1 E1A-1 3! E1A-2P(g3 101 : 
112bp) E= E1A-1 a E1A-3P(S^ 10|: 91bp), 5 «82| 10 x Ex Taq i4&ai (Takara Shuzo), 1 .25U 
TaKaRa Ex DNA !£ID1EWTakara Shuzo) a 0.2mM dNTPsl 56484= 50 «B°1 PCR gall HI5842C4. 
PCRe 9\ti 847124 IStCl: 94«c(HIA| 304SS, 55«c01IAl 30^gS a 72-cOHAI 30^. 

«4g m. ICAN a PCRS 9lt4 3 ^2| 24 ffiS S6411 3. OX 0474Si SI44MAI a7ISgAiar:4. 12H 
E 20 a s 9CHI LE4SQ. E 20S 04aikH40|E4>: a^4S¥E4°l b40IE4ii: E1A 8SA42I 2jg 1249 S 
0\SQ. MS 1 LHAT 10S =E40I01 E1A-1 a E1A-2 16411 A4S81 9^ 1241 SWSQ. MS 11 LH 
A| 20 S 5EHDID1 E1A-1 a E1A-3 16411 A4§8II 1241 M015C4. MS 1: MAHf 0191(100 bp 

MQ); MS 2: 10* PFUCHI ^4184^ DNA1 A4S64 ICAN; MS 3: 10' PFU01I 64S84S DHA1 A4§*4 ICAN; 

MS 4: 10 J PFU0H ^4g&4= 0NA1 A4S64 ICAN; MS 5: 10' PFUOII 64184= DNA1 A4164 ICAN; MS 6: 

MA414 01?1(100 bp MQ); MS 7: 10* PFUOII 64184= DNA! A4S64 PCR; MS 8: 10* PFUOII 64184= 

DNA! AH64 PCR; MS 9: I0 J PFUOII 64184= ONA! AH64 PCR; 3 MS 10: 10* PFUOII 64184= ONA! 

A4!t4 PCR. Eth MS 11: SA4S4 D491(100 bp MQ); MS 12= 10* PFUOII 64184= DNA! AMV ICAN; 

MS 13: 10* PFUOII 64184= DNA! A4164 ICAN; MS 14: 10' PFUOII 64184= DNA! AH*4 ICAN; MS 

15: 10' PFUOII #184= DNA! AH64 ICAN; MS 16: SAT1T 0491(100 bp MQ); MS 17: 10* PFUOII 64 

184= DNA! AUtt PCR; MS 16: 10* PFU0« 64184= DNA! A41tt PCR; MS 19: 10* PFUOII 64184= 

DNA! A4164 PCR; S MS 20: 10* PFUOII 6^184= DNA! AH£> PCR. 
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s 20 a s 9oi ueib am aoi, icanoii sia oHaturoiaii eia «a»si s§ 34301 pcrn 21a 

gAIOJ 23 

assuror «!Eie &sa aissw uioisi£ ssxra an sAmaci. aimsuioiEi± 
a aife onas saa ahsi spiai iroi jflSo-iaa. zje+sw, eiaea &bn ma «iei ie^oie 

pDON-AI (Takara Shuzo)! H|?IS J|5 6PE+86LH2 ttWAQ. SS^?^ «IE11 tfgj A1|£2| HH3P 3 
goHog^y 7a58^Q. NIH/3T3. tpvhfmf SS^5.°* *!E1£ SSAI?II2 All 31 14HS2!- 6418 

§ £tm= HHAISOIIAt HHSfSKH UKJI£1± *!E»3 &S£! A051 HS»ma. SgSJ ft^Ofl C0£r27 M g 

ej ?ii& onas assuroiais eaa 4 x io 4 °i ass aiss^ei 4'aioii ts< i >oii 

SEWKH pDON-AI-1 a pOON-AI-21 £210101 £A| AWSfaa &§i S17|2h SOI 4t!W2Q. 
60pmol2| ££10101, 2 «J2| 0.25X21 SSBBPOra 41*1 a O.lng LHXI lOOOng 
A| 0NA1 £fcfSK= 10 ««2| as Alill thermal cycler(Takara Shuzc) 2gS2f 98*c 0I& 60'cOfl 
Al JmtKX =£1010171 4«0fl OIUgEIE« 

ffl-S*> 0.625mM 2f dNTPs, 40mM HEPES-4t!£Hr& S#2!(pH 7.8). 125mM OWM£!&g, 5.0mM OMIMtf 
WOLId. 0.012535 ± 1^2! (BSA). 1 .25X PffllBg^AIEfOMSO), 30U E.Coll RNase HI 0.55U 
BcaBEST ONA gEIEHEWIIS. £*^r= 40 *e2| SfcMl SIS S# 50 *8££ 8120. as £tH 

m thermal cyclerOIIAI UlZtSa 60X0IIA1 2!f?WI0l<3AISCh as*, 5 *(2| 2| as 5&11 3. OX Oh 
7hS>: l^OIIAI S7|SSAiaCr. *7 r S. ICAN ft PCROfl £|t| 0NA1 SSSfe &4SS b|j»PI SISKM 

Aiseis in a 112s uEhyj =eioidi pdon-ai-3 a pdon-ai-4i mtm mm mtma. pcri si 

?m BOI O.lng LHXI 100ng2| 60 P mol2| 2f £EK3IDI . 1.25U2J TaKaRa Ex Taq ONA 1 

E|D| 21*11 fTakara Shuao) a 0.2mM ^ dNTPsl Stttfe 50 «J2j aS 5^11 thermal Cycler© AlSoh 
01 «[?m IfOI aSAJ&Q: 30£S2! 94*cO||A1 30£S2! 55'c a 304 §2! 72'cOIIAI 35A40J1. as m. 
5 «e2| aS. StJ#s 3. OX OPISi i^HHIAl S^ISSAISD. S. 21011 §2he UEhUQ. E 21 £ 
ICAN a PCR01I COE1 aiESHKJIE^ W)Eie &at| Alsa^QSI Itf Wm± 2S LIEh 

tfQ. aiS! 1: MAHf Dh?1(100bp); BUS! 2: 1000ng2| ai°! 3: lOOngEI 2flPJ 4: 10ng£| 

E02! 5: Ing2| a 312! 6: 0.1ng2| 

£ 21CHI UEM Hh2h SOI, =^2| CH^OI CIS S3 i+gg IngSJ DNAf B AfSt^ ICAN a 1^21 ^ 
« DNAS AhStf 35M}OIS°| PCROfl CHfthpj Stiflaa. 

gAIOfl 24 

e &S2i a shdiheiesI stis ssi a© oh^?iiei?iof ^ekdi 

( Eaotefioh)* ooli .) 0-157 ffll^3^s I2| Sgg *|*| S^?*1»CK SSB^ 0fl^?1IEI?|Oh gEKDI 
{fBotortehie Ooli \ 0r1572| Wl^i. |2| SSXH £^SSA| <36!i©haEh. ^« DNA1 ^AlOfl 8(1)21 
§•01 A1|3=8h2CF. Sf 40X2| GC 2f 80bp2| ^Z\m S3SEK AllSfi 113 a 114S LIEiyj 

^eai^ElE Al@§ ££10101 VT1-IF4 a VT1-IR1S SEIOIDISAI AFSSh2Cr. aSt *PI£1 §01 
^tSS12C1. i»eS17fl. 60pmol2| £EhOI01 VT1-IF4 a VT1-IR1, SIS ££ 0.01X21 SSBSPOffi!. 0 LH 
Al I0'?H2| AII3CHI ^S»h= S4-*S°-!1 a §34M StStVE 5 /<I2| g^Sg *II5S|-2!Q. Bttmm 2 
SS2f 98-cWIAI g-a«Aia Thermal Cycler Personal (Takara Shuzo)(HIAI 1MS9J 4PI SSEOflAI 2! 

^unoidAi?m oiyug m as^M a^isiaci. 

Oiyi SIS SE 20mM HEPES-£&SHJ-g(pH 7.8), 100mM OhAHMi!§e. 0.01X i MM §^2!(8SA), 
IX E|IHI1^3A|E(DMS0), 500uM ^ dNTPs, 2.75U BcaBEST ONA gEICHE1»| a 15U E.coll RNase HI S 
tWH 7ISKOI 124=S SIS Sifs 25 S1SQ. aS StM# 55-c»g AUKS Thermal Cycler 

Persona I ^OD tt*|*Ka. 60SS2T ^71 SEWIA1 2!^lHI0li3AI2Q. CH£2^£A1 Thermal Cycler 
Personal^ AhSShOI OH*t§0|| [C|£h 0-157 Typing Set(Takara Shuzo)! A1SS101 PCRM ^tSolSJQ. PCR 

m ti?m mo\ ^m\55.o- ies& 94-c. issah 55-c, issef 72-coiw 35^oi§. ^i asi $\n 
m&*> m ai^s of i45soi2Ei. S3 ijesj oii^a b^i=- 349bpao. as^, 3 ^e°j ^ as 5^ 

i§ 3. OX NuSieve 3:1 0W5± l^ODAI a^lSSAISO. ICANOII CH^ 1211 E 22011 UEftflO. E 22 
^ 0-157 WIS3i I SSA12I ggOJ CHtf 12H MOlSa. E02! Ml: £7.m □^(50-2000 bp); 312! 
N: ?«SSAI 124^; 312! 1:.13H2| AIIS01I ^SSIS M2! 2: 107H2J AIISOI ^SSfe Efl 
2J 3: 10T7H2J A1I50II ^SSK= 812! 4: 10*7H2| A1I£0H #SSfe Ea, ICAN a PCRtHI £ia 

a§ §2K1 £ 10011 UEftHD. 
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: 5*eixi sts; ♦ lhai 3emi2J §e& uemo. 

S 10M UEItf UhSI^ WOI,. ICAN a PCR SSI AjetMHSI tffflM_g#*}& S^-*e°-i|# HmO\ 

ms ai^i " " ' "•• ~" " ~ 

sais 

(HI CHt 

2Ch°E*}. i"gs2i'icANi'A^sra #si gigs 9ioN s^a- Aras.raa situ a^as 221- hi 

assiao-.. 
dAioa 25 

SKI 5± ASM mt %2Xm 2sSF= »£i 2AWSRD. ?H0I^, type A-190 

2? sS^MEIg ageiS(C/oB//-/<//cw botulinw )S^E12) DNAs ?S23Ai AbgSISQ. 
01 3?= Department of Hy9iere, Kegawa Nutrition Uni versityOfl aSfflOi SID. 2§§ EEIOICHSAI 
AfsSS: 116 S 117O0 UErtf ^taiEEJE Alls ?>= = EI0ID1 BotA S2 3! BotA A2§ JftttSO. *f 
71 SaOICHl Arl§(« *5tt §3 £M£I 37|£.2f 150bpSD. 1 «t£| s2^§ ?S££A| Af®EI= 
AS ^±-£S£!- lSiE£|g fiSEIfe(t/oB/ /•/«//<« botutinum )»S^E1 lOOfg, Ipg, 10pg E£ 100pg21 

dma! strafe fliithaa. ehes ij-oi ^irao. 

50pmol°l =ErO|D), SIS feE 0.01X21 SSlS!POhE!, ?S£>SA1 1 *«2| ONA SIUS EStfe 

O) ICANoiSQ. 0123*3 Al M«5l&(4>/<//j«») ASM CHtt , Sff J?± ^ S|ffiPL8 

i, BAS-1 a BAS-2 (Takara Shuzo)s A1§&101 Thermal Cycler Persona I (HI Al 0H*rgM CO-Eh PCR1 4**1! 
S1KP-. <y§°1 Oflg- 371= 284dpKQ. 

B!8 *, 3 aJSJ 2)- y§ Stms 4.0% NuSleve 3:1 OPI3£ s&HHIAl 27IS§AI£Q. g2hs £ 23A 
M UEhtfD. S 23A£ ICAN 3 PCROfl [0# MSEIfe(Ao/t////7cw) 5± ASM CHfcJ- S3 Ah 9s s2H U 
EHSP-. ai2! Ml:. SAHF 0r?i(100hp); EUe< M2: SAiSf 0171(50-2000 bp 0191); Etl2i 1: ^ Ssi ai 
2! 2: 100fg2J ^S; 312! 3: 10pg2| ^S; a ai£J 4: 100pg£J 5S . 

EE 23AM UEhtS UfSI IJ-OI , EH«0| 3= tMS 100fg£1 ?S 0NA1 ICAN1HI CQ-E1 MWH & 

m\M . tl§. hSsi CH^OI El= lOOfgej ?S ONAe PCROfl (U/E1 AI8tt&8 

aiEEiE All! .»i BotA AfSSKN ^ti812iD. E§ *5T SWIHSIEJ&H 6! AIM 9M 71 «J 

SKM lOOfgil Mmtm PCWW CH5101 10 P g°1 ?Si AlgofOI 01 life 27iSB°| 

fil AIM 26 

3£ltfMIS(#A/y«to/M««) d|S0|=21 Zjg© ZEAI9h2lC(-. JP-A 9-1403832J &AIM IM 7I#S HJ2f& 

IaI ^SSfe »BM C0E1 4^2!- AIM XI- RNA5J 10HH 3^ U^ 0 -i1e »I5613D. ^2 Ah RNA 
PCR 7|M (AMW) bHS 2.1 (Takara Shuzo)g AfgSIO 4=SS1SQ. 1 x RNA PCR 5mM MgCk, 

InM 2| dNTPs, 20U2J RNase AltHi, 5U2| AMY .SHSAHfcfc XL, 50praol. 9^*1 9mers, 1 /t82J RNA2I 3^ 

turn s%mi= e?2A> &e stm 20 mm nztwo. ztmm 3oxmai iosmai 7isai 

312 55XMAI 30ee^ 7^312 5S§3 99*CMA|. 7hgS|01 ^SAh fidig gS«aAISQ. L Jj^ 

A1§SFSQ. A1SS3S 119 9. 120s ^iaiaEI= A1§s 2E10I01CSVD-F4 9 CSV0-R3^ B ^ 
AIM MAI. 5EIOI01MAI AfgohSQ. SE7h 60*cOI2 Thermal Cycler MPs AhSt^ 3Je »l£l*12 4' 
AIM 19011 7|sS tim ^01 ygs ^tSehSCI-. etg 3 /<«2| 2r Sf§ S&ei 3X Nucieve 3:1 0i7|- 

s^aAKHiAf S7iseAiaa. 

tm. ^sssai i *e°i isti- ^sai- e.^ stme Ahgsi-oi 50 ^21 ai^^mai pcr s^i ^ 

*h§1SQ A1§32 109 a 1102£ UEhtf SEHDIOi F 94 9 R264g 5EHDICHSAI AlgSISQ. *!Bw 
$Wm SOI ^tSoiSSQ. StS SSss =SS1M COEI- Takara PCR Atnpl If icat ion kits Afgolffl 
JKD. lOpmol 2t 5E10ID1 a 1 ^SAF SSSs 7WI-OI SIS gif# 50 «t2S Sf2Q. § 
^ Thermal Cycler MPe AlgSIOI BTSS Sr7l2h WOI ^S*h2Q: 30iS2^ 94 - C/ 30£§°f 55*c 

a 30ig°>- 72-CMAI 30W0IS. & 5'C°| 2| 6J§ SttSs 5^2)- StJss 3X Nucieve 
3:1 0171-S^aiAKHIAI 37|SSAiaQ. s211 3E 11M LEFtfD. 
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a iiwi UEwa urn soi icanm cci-ei- io'hh a*ia rna tsgg M^ti emoiiAi 53 >+goi 
gaisaa. tta'. pcrihi cKh nfm-.a^s' rna sii s«°s ah^ &snai §3 agoi swasi 

I£t^, ICAN-g^ tfg 9 PCR-g3f >M0| Eg M5T *K3|£EJE£|0| S|tl Bg2| EH&OI El£ tfgS SJ 

eisiso. ee get skdiseiesh 5:-sqoo ukjissss skis amiss 121s uea *geii2Ei 

— A)gg CSVd AJgShOl 4tm9D. UMOt 90IAISF SOI 6101 £EI EShg ^SsfecF. 

12^ 9713531 SXIShSOK AQyg ZfZt ICANtHI CHSIOI lOTdH RNA tfft Si PCROfl CHdhOI 10T 

HH *J*! 3 RNA'tiffOIAI E^ISJH, 0|& PCRSQ ICANOI Q)^ 2h$»«Sg HSt!Q. 

gAIOfl 27 

Pfu RNase Hg AI-gSKN 33iW|l E2HI \i\^.Q\B(ohfyni>thamja dmrfing viroi<f) (CSVd)g SSS 
3E|^g(M/y»»/>//»««T)£S^E1 UISOIE S2K r g gjgofe *g SAISrSD. 3 gAIM 260)|A| 
*A2S RNA2I 10UH Il^aiS 6HJ, 10mM tris-S|OIESggEK)|E Sf#2|(pH 8.3), 50nM 3tHfg. 
5raM SSdiaLlfti ImM 150pmol ?sj*| .6mers, 60U2J. RNase floW (Takara Shuzo) ffi 15U2J ^SAtei 
>t(AMV) (Takara Shuzo)g StJSfe 60 /*2|'. Sttgg thermal cycler(QeneAmp PCR System 9600, Applied 
Biosystems)g. AhgSKH 30X0flA| 10g, 42-C0IIA1 lAI&Sgr °!^W10li3AI?IIl 99'cOflAI 5Mg^ 7H6h 
01 £4:g M&SAI31 cONAg J3I58JSD. Alg^S 122 LHAI 125S UEftS EEHHIDI Vdl, Vd2, Vd3, SJ 
Vd4g HISOIEOfl IHt* mRNASJ *gaiS>E|E AlgOll ?|4»KM trattSD. 

50pmol°l ZJ- EE>0ID) Vdl 3! Vd2, &?\ 7|gS tim.ES IBID SI cDNA, 5«©£A| gS°) 10-, J 00-. 
1000- E£ 10000-HH 81,401 '.££.83 CHSag.WI g, 0.5mM Zf dNTPs, 32mM HEPES-4^£rifg(pH 
7.8). lOOmM OrAflM tm&. 4.0mM OMOS i*Or3L1)6, 0.01* ± g® S^S! (BSA), 1% □Oilgfi^AlE 
(OMSO), 0.156 M 92J Pfu RNase H SJ lU.BcaBEST DNA gEICHEWIg StJSfe 50 «12| SUBS Thermal 
CyclerOilAI IAI3f}St 57*c0flAJ eiSHOIdAJfaO. SiS ggg S4AIWXI -20'c0flA1 2#A|?1 T^SSrS 

PCRg CH252SAI 4tS6r2D. Z*E&m, 50pmol£) zj EEKDIDI Vd3 S! Vd4, £?\ ?|gS am S£ 1 
*«2| cONA 5S2SAI MS21 10-, 100-. 1000- E^ 10000-UH Sl*|ai E£ CHS2g 

g, 5 w«£| 10 x Ex Taq 1.25U Takora Ex Taq gEICHEI-jfl 3! 0.2mM ^ dNTPsg 5«J«fe 50 «t2J 

P*m Al^ag Thermal CyclerOilAI SPI^ SOI emAISCK 30^ 94X. 30^ 55*c SJ 3Q& 72X0IIA) 35 
W>lg;. SJ 5SS2.r?2*cO|IAI IWIIg.^g 6Sgg tt*A|9ft| -2D* MAI aSA|31 TagerSD. 

5 ^21 2J- &g StJgg 3. OX OPEi a^OBAI 2?|gSAISCK g2Jg E 24011 UEHflCK E 24£ 
Pfu RNase H g ArtSJ- ICAN SJ PCROfl [Q€ blSOlE 2g §3rg UEftSO. 812) M: 100 bp DNA cflQ Oh 
?l; M2! 2: gg. Eflei 3: cONAS) 10000HH £II2J 4: cDNA2| 1000HH S|^|5!J; ai2J 5: cDNA 

2J 100UH tl^aj; EOS! 6: cDNASJ 10UH SJ 012! 7: cONA 

£2w\ uE\& am soi, E!£2i oi^oi as ^gg ican sj pcroii ch*kn cona^j ioobh mm 

OtlAI S-sSISD. 

K-ras S3 AT ggg 9?&«CK 

(1) Tflfe DNA ag 

°I2^ c-KI-ras21 ^gcllEElE AigOfl 7l£eK)l A1g3±126 3! 127S LhEra 5EKDICH c-KI-ras-1 SJ c- 
Ki-ras-2g SHSO&rSlQ. 

60pmo!2| 2^ 2EH3P., 2 : 0.25X =Sg|SCI0r2! ^ga) a ?*j£5AI Ing LHAI lOOng oi^ 
ONA(Clontech)g SS&J= 10 «e°J Sfefgg Jffl^SJCK S^g Thermal Cycler PersonalOflAI 2S§°I- 
98-c OIOJAI 53X0IIAI g-^AI?l SEKDIOIg $«0fl CWypAISQ. 

OtyS 0.625mM 2* dNTPs, 40mM HEPESr^<yShSg(pH 7.8), 125mM OfAflM^g, 5,o ra M OhAHMi+Oa 
L1|^, 0.0125X ± gg S¥3(BSA), 1 .25* POfll^^AIE(DMSO), 5.5U BcaBEST DNA gEICHEWI 3! 30U 
E.coll RNase Hg SttS^ AO «e2J StJgg ^h*IOt SIS W# 50 ^og gg^gf. U| 

a*& 53-cohaj ei^iffloidAiach. eie^, 5 ^21 zj- ye stjgg 3.01 ov\&± mm\M s^iag 

Ai SLf- . 

PCRM 4t80^D. AlflSH: 128 S 129S LEhtf ££HD|CH c-KI-rcis-3 ffi c-KI-ras- 

41 iEHDIDISAI Ahga^QK 60pmol°J 2| saWIOI , O.ing LH^I 100ng°J 5 *e2| 10 x Ex Tag S 

§sq, 1 .25U2J Takara Ex Tag ONA mE|D)£WI S 0.2mM 2f dNTPsl 50 «E2J &g »2 
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ICANOII CH8I-0I 312' 1: g*HF 312' 2: 100ng2| 812! 3: 10ng2| 312' 4; 1ng2| 

El 2! 5: 4^ 2t§. PCRCH CH&KH BIS! I: 100ng2| £112! 2: 10ng2| 312! 3: 1ng°| Sfi, 

£ 25CHI UEfyj IfOI, 5.^21 DJ^OI E|£ §«l &1S 1rg2| 3& DNAngl Af-StJ- I CAN » 1Chg2J 
5*! DNA1 AH^ 30W3I12I PCROil CHoKM !WEI2lO.'1ng LHA1 100ng2| AI£8I01 ICAN 2 PCR 

Oil 21*| §S iM21 SOil Zm ti\m 12H E300II UEKSD. EOflAI, SI3*!(shaded) bfe 30W 

01^2) PCR2| 12H £§ ufe ICANOII CHt> 12H LIEItfU-. E 30011 LEh21 UKh &0I ICANOII 2| 
SB 8* {*ms\ SFOI PCRCHI Sltf 2HQ 8I§1 SJojShSJD. 

(2) V«q 4il2| 3g 

tJSHJiSAI AIBS/+UM1 ££ *||irfaii AtfftKH ast* JHHS^EI 100 *J2J ^ gig!* 

El Or. GENTLE" (Whole 8lood)(Takara Shuzo)! AUSKfl ?U£ 0NA1 KflSofSP-. 0.04 LHKI 5 Mt°i 

Ofl #g8fe *ll2g DNA1 AlgSIOI #71 (1)011 7|XHg bW HOI ICAWI £JcH c-KI-ras 4?SAH 318h 

SD. Eth ICAN a PCROII 2|*H ONAS 318^ &4S1 b|328PI £18101 0.04 LHXI 5 «e2| geijOfl # 

s* r = aiisg dnai mtsm g?\ moii ?ixig uhah uoi pcrou 21*1 c -Ki-ras saxm aisiach 

1211 E 26011 LiEftSD. E 26S ICAN 2 PCROII 2|«» l?!* 4SlS^Ei2| c-KI-ras SSW 31 12H 
UEftjjQ. ICANOII CHolOJ 312! 1: SAUP OCT; 312' 2: 5 *C°| AIMSd" flEIS I**; 3I2 1 3: 1 *J2J 
AIMSd* SiaS SSI; 312! 4: 0.2 acB°I «EIS 1*1; 912" 5: 0.04 «82| A|ee# *jeig 1 

SH; E02! 6: 5 «t2| filing '*|£IS ia|i 312' 7: 1 y^B2J *tlilhe flEig !«!{; 3I2' 8: 0.2 *t2| SflEIS 

sag aia.9: 0.04 «ea ai&g. «agg mm. pcrm cH»ho» aisj i: saut oct; bis 2: 5 
*j°i Aim=tf flag 30A4dis.; ai2J 3: 1 aimm^- *iEig mm 3o*»ioii; 312' 4: 0.2 *e2j 

AIMStt flag H?*. 30WJI1; 212!.' 5: 0,04 ««2| AIMSi* flag 1«H 30A4OI1; ai2! 6: 5 «(2| A| 
ili! flag 35JHIOIS; efl2! 7: I m62| Al^a^ flag 35-UHDI1; 312! 8: 0.2 ««2| AIMS 

a flag s 0 -*! asmoi*: aia 9: 0.04 as\ aimm^ aeig ssu 35wis; ai2! 10: 5 ^21 sucig 
flag sal 30JHH3I&; ai2! n; 1 wta flag s 0 ^ 3own; aia 12: 0.2 *si *«»g flag 
w 30MW11; ai2" 13: 0.04 ^21 s)iE r g flag w xwnm aia 14: 5 «ta sows flag 

35JWK3IB; 312! 15: 1 «B2| *)in r g flag B 0 -!) 35W)|g;. ai2' 16: 0.2 «U2| MKm flag BSD 35W1I 

b; aj2! 17: o.o4 «j2i «iiEig flaga 35^ois. 

E 260fl L^E^a^ b r 2h £^2| CH^OI <ygS ICANOII CH^ 0|± 0.2 «I0|| #©Sfe 

Tllfe DNA . a 30JWI12I PCR(A|MEK* fla E= MUrg »a)M CHS^ 012= 651 0.2. *0| ^§S r = 70 
S 0NA1 A^8K31 ZrZr SttEISO. Ing LHAI 100hg2| AI1*|0| ICAN S! PCROII 2|«H ^^g §^ 

6rS2| gfoj CH^KUIiil 11}§ £30011 UEftSQ. EOflAI. bfe 3OMf0|g2| PCR2J 12H EE bF 

^ ICANOII CH*J §2H 2R UEItSD. E 30011 L(EI2! b|£| iTOI ICANOII S|t| 4==^ S-^- i^2| °«0| 

pcroii 2ith sap seisin. 

4'A|0|| : 29 

Bca RNase HI I II Ah§«hOI (Hl^?lia5l0h lEWI (Escherichia coll). 0-157 Wl£^4; 2 (VT-2) a 
fiS. 2??SH5Q. 0ll^3lia?IOf SBK3I {Eaotefhhi* ooli) 0-1571 •xfiUKJIdft S«!*^ mEC 

UHXIWIAI 42>c0HA| 18A|^^e2^ HHSth-'*. 324=© 0, 1, 10, 101, 102, £E= 103011 Q%ZY= $\*\°Am 

^wasAT xfl 23i2i a, as ! Aiaa-s 130 a i3ioii Liaa ^laiaaE aisi ^eioidi 

VT-2 IF4 a VT-2 IR31 «S»raD. =aOIOI»l A|g8f0l 4=^& §^ i.^2| 146bp2lCK ^# 

1 SOI 4^J8iaCK. 50pmol2| =E(OIDI, SIS SE 0.01X21 =Sg?iiDOI2! a S4=- 

4g^S SI-LH StJ«f= 10 a»2| St^ll Still Thermal Cycler Personal (Takara 

ShuzoXHIAl 2^g2^ 98*01 Al 7fBtf *. 1M§2f 55*c0flA1 2'SWI0li3A|5'IIl Sg^KHI ^flShSQ. SIS 
SE 34raM Trlcine-^t^SKpH 8.7), lOmM SSf^l, lOmM »^*&afe, 0.01X i IS W^2!(BSA), 
IX CI0ll@S^AIE(DMS0), 4tnM OWIM^l, 500 uM ^ dNTPs, 5.5U BcaBEST DNA SSICHEIfll a 5.5U S 
H ^AIOII 3(5)011 7lig Bca RNase HI SfelOJ 134=S SIS §If! 50 8ISEK 

55*c«5 /MlSg. Thermal. Cycler Personal^ 60SS2^ 4^1 SE0IIAI 2'SWIOIdAI 

SQ. 3 At2J 2| BM 5€M1 3.0% NuSleve 3:1 OP r S± SS4MHIAI S^lgSAISEf. 12H E 

27011 UEiaa.-S 27S Bca RNase HI A>gtf W±n3P\W 1EH3I(£w7»^/o/>/8 «o//) 0-157 WIS^4: 2 
(VT-2) SI §2H aOISQ. ai2J. M: SAHf DI5HO00 bp); 312" N: ?<g££A| §24; 312! 

1: I7H2I AilSOfl ^§91= i 312" 2: 107H2I AISN ?S; 312' 3: 1027H2I All SOU gm\ 

= S«; 312! 4: 1037H2I AflEOfl 4^81= 

£ 27011 UEKU HI2I SO| VT2 SSXfe ICANOII ttfEl- DH2| AII50II ^§81= S*-*12!!l AH8KJI a 
lEiaCh. 01 mim 90IIAI 71 ig PCR a E. Col I RNase HI AfgofO) ICANOII IHB 31 

ifflSISQ. t^AI 1LHS RNase H, Bca RNase HI I II A|§£K ICAN mi bTOIEIi, BJEflEIS M2| Sf 
OH 211-5101 CIS =31 SfoiolSD. 

^AlCfll 30 

^EIlSiE^^ Z\&nS-M$t*pfyioooootJa aureus) &SHJ A S5!AI- ail 378I21EI. ±EH£ 
3^ 0^31^i( Slapfyloooooua aureuaY SSH.H A S5!AF ^*I2| W13IEEIE AHOfl 7|^8h0| 
AiggtS 136 a 137011 UEItt! 5EWICH SEA-1 a SEA-21 ^«8hSCK 115ps Efe 1.15ng2| £EWSa 
#i 0h?3l^(^/8 ; fl^'/o<w<.<. t /« 8«r» t /«)(ATCC 7|Sf«!S 13565)1^E1 XI ONA E& §S CH531 ?|SB 
1, 50pmol2| Z| =EK)ICH, 0.5mM 2f dNTPs, 32nM HEPES-4=tf S©1 (pH 7.8), lOOmM OMEdtTI. 4.0mM 
OWMtraaUl. 0.01X i &^2I(BSA), 1X CIOIIi^AIE(DMSO), 0.156Kig2J Pfu RNase H S IU 
BcaBEST ONA SEIDtEKOl 5tJ8fe 50 mSS\ Still Thermal CyclerOIIAI 1A|^^S2^ 58*cO||A| fflSIHOI 
dAISCr. 5 m82|. 2f SeHl 3.0X O^ISi l^OflAI S7ISSAISCK 12H £ 29011 UEf2!Q. 
£ 29= ^ErSSS^i O^^MS/ap/v/oooocua aureus) §5hLH^i A CHtl 93fl LIEI2! 

D. 3121 DPI (100 bp 3H3); 312' 2: MS CH22 (124); 3121 3: 115p92| ?*; 9 312! 
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1 • ) 

4: 1.1521 Z®. 

E 29CHI UEIti! mi 1T0I EH £01 E|£ ^ £hg0| °f 1.152] A^SKfl SMHEiaa 

£AIWI 31 

ca ^a bwiEi^(Hcv)2i asi 37bkq. aiisjs isb a 139s lieu* *eai£EiE aiss 

5EIOI01 HCV-F3 3 HCV-R11 HCV2) WME||2E|E AigtHI ?|£S101 ^gSrSCI. ^ DNA1 SPIEI 1>0| 

i^sKD. zre» r ?i. astt ph«i sfe hcvs ?jaa sw*) 1* 100 aii^ei ^aiwi 21011 ?iea hi 

21 SOI RNA, 10mM Trls-S|OIE£lS£10|E(pH 8.3), 5mM MgCl2, ImN 2f dNTPs, tOpmol ?2f*l 

9n)ers 3! 10U aSArSi XL(Takara Shuzo)! 5U$1£ 4 *C2| g&t 30*c CHI A1 10S, 42*cO)|AI 1Aia§ 
2!- 2J^WI0ldA|?|H Thermal Cycler (dene Amp PCR System 9600, Applied Biosystems)! AIS6101 99*c0fl 
Al 5MSB ? r ^Sm 30&§B 71^111 5g§B 99-C0DA1 7HS|01 aSAI SiM k^«S1AI?1 cDNAl 

1 «6°J cOAN e?g Sim a 100pmol°l -E10IO) HCV-F3 a HCY-R1§ A r tSr£ 531 12ISU2 &AI01I 13 

on urn uoi icani 55-cchiai uia^er 4=*msQ. mm *, 2.5 «t°i zr eis sagi 3* oi- 

?rS±lAKHIA1 S7ia§AISO. 1211 E .310)1 UErBQ. E 31S CS BhOIEIi S§£J 27IS§ 
§211 aCMSQ. «2! I: SAriF Or3H(100bp)-; EIS! 2: aStr 7H1S¥E1£ ESSS^EI HI2S 
2112! 3 LH 7=1 6: HCVe SSa S»£^E1 *II£S 

e 31 on Lea Hei- soi hcv= m\ hcvs sas swis^ei is ^is^ei asi ^ 20a «ei 

gAIMI 32 

e ^S£J eras a?«iao, 

(1) 5®2.gM £AI<MI2(2)CHIAI M2.<B PUC19-150 SEkiOlE ONA a A1@»2: 35 a 36CHI UEM EEKDI 
01 MCS-F a ICS-Re A1§f 101 PCR1 ^tSSISCI. 534bp2) PCR §3 BE! Microcon-100 (Mllllpore)l 

5XIS AlSjSS UEItf *1E)|£E|E- A)gg 3Qpmoi: EEHDID) MR2 a 5 Mm 933^1 Stt 
Sr= SIS Sft» a $?1£ AIS2!fi MIS LIEItf *1cH£EIE A|§g 30pmol EE10I01 MRU 2 
tfi\= SSff ^IliolSLK &g 5fefg& 98'C 2SCHIAI l-eaAI?|H 55-C°e «|ZWHCr. 1U 
BcaBEST DNA gEIBEhWIl 20 /tf2J B^S Stf#(42.5mM 34mM Trlclner^^2lWM(pH 6.7). 

12,5mM aSr&M, 10mM StfSSS, 0.0125X ifc &i?a(6SA), 1.25X PIHH«^A|E(0MSO)\ 5mM Oh 
Ail M^DaL1l^,0.625mM dNTPs)! Etmm 7»rSO. S6rM! 55'cCHIAI 15MS2> B^SAia 

a. e.>* ^ 2.5 a«2| bm si e?!j(95j; siomiE. 2cmM edta, o.osx sseihim o.sx Ida" 

A|Ote)# St§ StM 5 CHI ?BaI 94'c(HA1 3gW2J a-SSAiatK 1.6 a62| 2| S.^ 

8M ?fl|OH 5tJSr= 6X §EIOh31DhO|E i^OIIAI a7iaSAI?|H BAS?000(Fuj lx)l Al^ol 
01 S^ShOI 5EK3I01 MR1£S^E1 dSS a#Sr^. 1311 E 32A01I UEftflO. E 32ACHIA1 Al 

m EHCIS at^KHI 21*| . ( v- * P]£S aXIS 5EK3ID1 MF21 AlgSIOI M13m P 18 ^MSbE 
SSttttrtM? ShuzoJf AlgJrSlOl H3*YH HOI «§M Wl AlgEISLr. 3SI 1: =£10101 

MF2 a MR1 ; a 3I2J 2: MR1 . 

E 32AWI LIEfa tim SOI, SEtOIOI MRISS^EI 5S2|..»ET2S idSS 448bp°1 SSE^ EE10ID1 MR1 

sj-s ^schi 71610) as bjss ^tssiag un agEiaci. zim. eehdicm mf2^ ?ieioi #?i 

oj StJ . «HE2)0)I EE10I01 MF2 a MR101I ItftH 373b P 2| SUES 3SS12IQ. WQH. BcaBEST ONA SEID) 
BhXilSJ stem 2|*B ?«o SA | PCR-S*a Am*\0\ MR) EE|0|D1S^E12) <M&S ?«o gAi a 

ElOID) MF2e«EH a!SS! i§?!Ea A|-§t> B!&AI?|= ?t)CHI 7l2!o10) eS£|»D^ 211 Sr2J 

E«l, SBItt ^aSHHIAl iM!!!E .SS ^ SSS DNA §E|D)EWISA| Klenow ONA fi 

EICHEWIM A1€lf UK e«S0| SlISiaQ. tlE, Takera Taq DNA gEIDIEWTekera Shuzo) E= 
SSSE x\& Sf^OI S= PyrcBEST ONA #EID)EW(Takara Shuzo)# Af§« [U ?S S&g &S£IT;i St 
SiEK 

(2) ^€ DNA ^MSSE21 30)1 DiySS £EH3|D)1 KMtKR i?|X| Bfg# a^SiaCI. HEIOIO) 
MF2 a MR171 Oiygi 4 DNA. BSS SPI21 HOI l*5r2Q. ^S°SAI eE^OlE pUC19 a E 
£10101 MCSF a RV (Takara Shuzo) E= E £101 01 M4 (Takara Shuzo) a MCSRS AlgSIO) PCRS ^tSSia 
CI. mm Smee Microcon-IOOM A1©«I01 SWtOI PCR-S^a BEs MSCF-RV (236 bp) a M4-ICSR 

(271 b P )g $mma, eeioich h4 a rvchi itm ^*i= ^H2i pcR-§sia eewiE sisii 

01^, ONA ^MgHH£1 301 0)ygEI= EEHDID131 AIS 0)^1161X1 B£ ^S-EE(OI01 (t), a « 
. ONA ±E2!E21 3M 0)ygEI= EE10ID) 71 A1S OiySS! 5^- SEKHO) (2)1 » 901 

(1) 30n92J BE MCSF-RV, 5'-g&CHI 2J<LHKH1 °|*H | v -**>]£ S iAIE! 40pmol =EKHDI MF2, SIS SE 

o.oi%£i ssBssaora a 5 «iwai lasw^i Etfsi= e^e ssm, a 30n92j se m4-mcsr, 

40pmol EE10ID) MR1, SIS feE 0.01JSJ SSBeiPOE! 9 5 «tWA-| 13g^4M StlsE? B»S Stf 
§s Zf2| 98'e.2S0)|A| a-««A|?|3 55'c£S L JZfA|^Ch 2.5 *J2) Zf fifS StfSl SWIOI 
EEK3|01g 35fl2»r2CK. 

(2) I5ng£| BE MCSF-RV, 15ng2| eg M4-MCSR, S'-SBOH 2ii.^HHI 2|*| I v -*•>]££ 5XI& 40pmol S 
ElOID) MF2, 20 P mol EE10ID) NR1, S§ feE 0.01X2) ESieiEIOia a 5 /tfJW B3S#41 Sm 
£ &m &&mm ^ 98'C 2S0)|A1 g-a«A|?|I2 55'C£S aZrAiaCK 2.5 «t2| 2| gfS Stfis £ 
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2^-=EIO|01g *H5Sh2$a. 

1U BcaBEST DNA gEJDIEtfllg St!*r= 20 ut°i 6>g £^g(42.5mM Trlcine £r# 0 -"(pH 8.7), 12.5mMS 
tmm: 12.5mM .«£Htag, 0.0125X ± gg S«iiE!(BSA),.1.25X aiHiag^AIE(DMSO), 5mM QMStiOl' 
3L1l&,0.625mM dNTPs)s B!g StflOfl 7^hSQ. 45 S3 S&gg 5*J-=EHDICH SJg 5 «e(HI 

7»*SO. B» : StHM'SBicO|A| I5SS2J tfgAISCh * 2.5 B>g SI g°J!(95X SS0H3I 
E, 20mM EDTA, 0;05X wgSHg gg; 0.5X 3gSS AIOte)g Btg.-Ettg 5 M 7KISO.'. S&gg 
94-cCHIA) 3gg°l- g-e«AISD. 1.6.«e2| ^ ' tfS S£gg 8M ^EflOhg StfSfe 6X gEIOhHSOI-OlE 
37ISgAI?i;n BAS2000(Fuj ix)g A^«IO) Bg*K» EEIOIDI MF22£^E1 4!SS i»l 3g 

fcrSO. SSH E 32BM UEiyia. E 32BCHIAI Alg EHQ= °J#sKHI Sltl [ v-^Pl^Sim' HEMJIffl 
MRIg Afg8|01 MI3mpl8 4)g .^eajc ONA(Takara Shuzo)g A1gt|S|0| MZtlZL £!S tfl^l flOlg $ 

gsemi Afgaaa. aien :ais cHynEiw a>s ?g dna ^m?se; a as 2: ais oiygs 

DNA ^MfHE. 

E 32B0D UEM U^2^ U0|. E £101 01 MF2^i?E1 ?g°) g9£S dSS 161bp2| fflEg ?g DNA ±e 

she 21- nm cnynsfe sekjidw as oiyyaxi &s ?«-s2K)idiw cHtia sgasc*. trs. & 

71 ?\Xm 2!E2IOflE E5HDID) MF2 SJ MR1CHI Sltl'gttg 223bp°| «JE= S« DNA ^SHESt- 3011 01 

ygte =EKJicn?f ais oiyns stt-saoimw chskm agaacr. cu-eiai, dna ^gasa- 

□Oil CHygfl-g SEKJIOW AtS OiyHE! ?g &gOI ggtras 211 VS8K9Q. 

£A|WI 33. 

(1) DK)|2«}EII£|g %Wi^k\±{tfyoobaoieriuo tuberculosis)^ 2gS gH gAIOfl 70fl 7|g£! 0J5?I 
2gg¥± g7|'££M/«Aa«vA*« fulgidus) (Afu)£S^E1°l RNase HI Arg«H?| S^SrSlCr. EEfOI 
D) NT'IS2F- (AlBffla 155) S! MTIS2R (AllES 156)1 7iq»!S AL123456SHHI GeneBanMHI gg£! OHDIS 
BJHIEIg gH1f?£A|±(^'<wto<> tuberculosis) ?fl£2| ^1£||2E|E AlgOil 71-ESKB lt«9l2D. 
S5HDID1 SEHDIDtSOtl 2|*H Sat* ¥?|2| gO|g 103 bpSO. g£2| ggOII COS} 5 
S®SA) DK)|Sa»EIIE|§ ^m£.k\±(ffyooba<>teriuB tuberculosis) ?flfe DNAg BC8 (Nippon 
BCQ Selzo) £S^E1 ^SS^Qh 1 «f£) SS^S" 100 pg, 10 pg, 1 pg. 100 fs, 10 fg £= 1fg°J ?fl& 
DNA# £tf*fe.ga!# »l5oh2JEh. *PI2h SOI 4>«I«I9Q. -aBftfflL 3§ feE 32mM HEPES-4= 
<ySf^g(pH 7.8), lOOmM OMMtiCTB. 0.01X 4: E§ Sf^EKBSA), IX affliy^A|E(DMSO_), 500 H M 
2| dNTPs, 50pmbl2| =£hOICH MTIS2R, AfuS^E1£| 8.75U RNase H> 8U£| BcaBEST DNA gEICHEra S 1 t& 
2| ©lUS 5tW SIS ©ifs §34=S 50 /t6»M SKID. «f§ Etimm 55*c»S AIIDS 
Thermal Cycler Persona I &HHI gttftrS 60S§y ^71 gEOIIAI ojWWIOIdAiaCK *!£w, 3 2f & 
§ St^gg 3. OX NuSieye.3:1 0h7r£^. 16KHIAI S^ISSAISD. 

t^E, CH22£SA| PCRg ^tSSrSCr.- Rinsho Byorlfthe Japanese Journal of Clinical P.atology), 
43(9):941-947(1995))M 71^9 =£10 1 01 MT IS PCR-F S! MTIS PCR-Rg 5E10I1AI AlgShSD. 276bp°l 
§3 Afil »5K)|0l-«ra' A»*KM 4», Ex Taq DNA gE|D|Ef«IOfl S¥S 2.HH OH^gOJ 
lOpmolSJ 2t SEWIDig Al-gSIOI 50. td£\ St, v gg ?I12S^Q. Bf§ S^gg thermal cyclerOII 
gtflSin 94t 30i, 50X 30i S! 72X 30iS 2f WlgS 40A»|O|g. %, 3 «C2J 

2f ffl-m S^gl 3.0X .OP|S>s g^OIIAI S7IS§AiaCh 

gHK &g£| CH^OI El= i+g^ lOOfg 2J 5^1. A|-g5f= SSOIIAI 

(2) EIS3^>: SEISAIOIOV^twoi/tf /or/>toBA//)(Pho)S¥E1£J RNase H E= AfuS^E1°| RNase Hg 
AhgStOI gEKJOOh SE130EI^(£»/sW/e /y- e<;£ «re//e)S| 3§g 3?*f2CK =EK>|OI CT2F (All 3 
2 157) a 1 CT2R (A1g«!2 158)g 71^32 X067078IOD QeneBankOfl gsg §£fQ|ao^ EES 0 Eli 
{Chlamydia tracomatis) gE|^D|E2J *rgaiSE|E AIBOO 7I£SK)I SteorSQ. EEhOIOI ^*|g 
t\~ EEPICH^OII SJ*H Eiat^ ¥*I2J SOI= 109 bp2Q. ?S DNASA1 lg-gSS3g ^HEI 

s oiiEig ssoii om A>a §°iAig ere sws^ei 9s a^axflmi sisb «i2*h2Q. er§g *h7ia r 

ifOI »l2o r aQ. aSWW. Sl§ £E 32mM HEPES-^ifflWKpH 7.8), IOOoM 0|J«§ mm. 0.01X i 
■a§ W^SI(BSA), IX CIDIIgg^AIE(DMSO), 4mM OWIMifDpLlld. BOOuM 2f dNTPs, 50pmol2| SEKDI 
01 CT2F 3! CT2R, PhoS^EI 46. 4U. RNase H,E= AfuS^EI 8.75U2) RNase H, 8U°| BcaBEST DNA gEILHEI- 

xii % i m£°j agg g&eioi si§ ggg gs^e so shSQ. erg ^ii 55-ces Ansa 

Thermal Cycler Persona 1 4*011 S'XIS m 60Mg£l 6*71 SE0U1 oi^UflOiaAISCK S.^, 3 «C21 2f Bf 
g Sfthgg 3.0X .OWSi 14KHIAI 27ISgAISCh Sj2|-.5r^2| DI^OI Elfe g^ ifgg SgSrSEK 
01 §1^ 1EJDICI0I- MEhaOEI±(£?A/8ii!yo'/» t racomat is)7\ B IT22I &8i Afu E= Pho S^EI 
RNase Hg A^gS^O^ SW 4= Slgg S53I-2Q. 

(3) stf, ^asiae oig# ^ as ag gaooAi »7i diEg Aigsi^ asg s^sisd. z^mn 

= EWISA1 UH3I2B2S 5 '-g^+Ofl SKIS ^7|(1)MA| A^S =210101 MTIS2R K ^S2SA| 01013 
aiEIIEIg ^tH3SAIi(i)A'«3/.89/e 1 r/u» tuberculosis) Tllfe DNAg AlgftW g^ BJ-gg ^tSSISQ. 455 
& g^ Bffig 30UH, 300HH E= 3000UHS il*IAI7|j2 Xhg Sg &« Lumlpuls (FuJ lreblo)01IA| 
MOHdIQ-ffma W7| H|E(Pierce)g AfgShpl ggS«CK 

lOOpmol blbl2&!g gt^AlS * Sl^ ^MgSOIUiag W7I UlEg ^WIMSJ 7HI 1 MOICH 
tfOIAI 5ggS|- blfOiaaSE! g^ BS7h &gAISCr. 0101 A1 0.1 N NaOHg 7^s^ac^. fitc-sxi esm 
MTISBF21EI SIOI^EIEflg 5Sg& ^tSSfaD. All*!^ P0D-£A| %^-FITC t^xllg 7©^0. 5gg°* ffl- 
8AI3I2 A«S|tf l,&f ggg.7l«ISlQ. g2K 14^21 A>g 3g §«LH(H1A1 W7I BIEg A>gSK* 
9AIZK20g)g?i BJ-SBISS 3gg 4*»W 4 Sigg £01 gQ. If?ll40il °JoH ©g 45# ^SSfCfl 
3gg ^tSSrSCr. £ 12011 LiertfCr. 
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□K)15WE1IEI§ ^tH^s-AI^ 
(Afyeobftoierium tube/oufoota) OfM&li? 
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0.12 x 10 r 





S. 1221 17KHIA1 1£2) §£0O|M ©» SE2J 521- ggtt ^tSSlSgOl SSEiaQ. 

(4) $HD|«£|E 3£0^3£HIII tttt* 29I 2!Stt g^B 3SSPI W »g£SAi 

S^ShaO-. 

^egigomig (Nacalal Tesque)! L|M£«ieSE± ?M USAISQ. M-g^g SB El 2P1AI?) SK)1 
"EIE 3S0^3EHEI ±EIH# SfHISI3Q. iMgl A^SHDI S10IMEIE 33DE3fflID VMM Wit 
4^1 (3>0fiAI A1§S gSj BBS a«*«Q. TMB-Blottlng (Plerce)M AUSfCfl ©411011 S|*l S 

II ^tSShSO. «SI S3 9il Sttffe fihS SMS UMSaiS£>: et^HWAI S7HAISQ. 01 
»...0.1 N NaOH §21, FITC-SXI HSM, A||*! 0 J! 9! ©*1 g«!}S| RAICHS S3HAISQ, 12h DI0|3e|Ell 
EIS ^bH#SAIi(#"<.c*s<./<»y/«» /L*ey«//oa/a)-SfS ^MS^EI SEH£! §Sf BSS *ISB H JE1 

ssaiaa. s ©321 ^awi ei*n usjes 5 lhai iom* gan £ ©322 iuisih s © 

SEiJ^SSXI S^BESAI SgSICUl SSEiaQ. 
^AKffl 34 

(1) HQ fflEg EttthS- £!s2| A1B SH3IMEIE £*t 

SJ¥ §^ 37H2I S-22J CH&tDI £1= "JE2I0A Q4=2| a£A> MQ fflEg £ ©§21 §3 ©SOflAI Sff 
1 4s SIQ. £HD H JE# S^SISQ. §g@g E.Coll 0-157S 53E3A1 2^8 IS CI. tCANCHi CHti^ ffl- 
S 23 S! ?IOIlEfS 55KMM/5* DNAM tfAlM 9M -TltMaCK BJS *, 5 «(S| Zf " fflS StJMS 
3. OX NuSlGve.3:1 0f7S£ S^MAI S^ISSAISQ. ill E 37011 LI£K£D. E 37WIA1 £II2!0I 8K7I 

oil zm mum UEiyo. en°! m foobp dna ehq ofsh; &02! z-. 17H21 aiieoii $mw: 

£112! 3: 105H2J N50I 4f§8fe ?^£! *g°-i| ; . £112! 4: 1007H2J AO 501 *«a|; 812! 

5: 10007H2J AUSOfl &'8«fe 7HS £02! 6: 100007H2) AUE01I 2 £11 

2! 7: 1000003H2J AflSOfl ^SB ^S^l. £!□ fflE7h E 370H.A1K 8T0I H4raSttD. 

(2) EHQI 3S£j 

^71 (l)OJAI ^t!- £HD SE°I -^SaiOIElE AOS #*l*h2Q. (1)01IA1 
m 50mis 3X 0P1£± I^OIIAI a?l2gA|Sa. S7IS#3iE EHQ S!ES IS^EI ^E^hSQ. ^ 
ONA BE§ EASVTRAP Ver.2(Takara Shufcojg MgSW SS^EI tl^Sfad. S|^t> §^ BEi DNA 
Blunting klt(Takara Shuzo)l Al^olOI WE!M SaAISQ. 

STBOI Stra ONA es# DMA 1^ 3IS(T«ikara. Shuzo)! AhgSIOl flltL«i Hlncl KTakara Shuzo)S £ 
SBSFOI ttl|E1 pBEM-32 (Proll)ega)£^ l^AISCK A|-g*h01 JM109 (Takara Shuzo)£| ^§^§1 

01 a= All 53 S1S&AISQ. fiSSS- * MSI grAlE^ 37-cWIAI 0.1 mM e cSEI^a, I mM IPTO a 
0.02X X- 9 al# Stmi= LB OtfteKHIAI UHSfJfSD. 

UHif gSLIW g£U0|esi-E1 daifhaCf. 1SLI PCRsl S5WIDI M13-M4 2 M13- 

RV(Takara Shuzo)! AWAKir 4=t8*KM 2JAIM2J BTSim *K!tmQ. 2'A|Me »^ §SL|g ^A«E^ 
37'COIIAI 0.1 mM ?Sttl6iag 5tf«l-= LB HHAKHIA) 31TAI3ISAI HHS^SCh HHSf SE SE^DIES 
QIA6EN ME^SE DILI ?|g(Qlagen)fi AhgolOl AIIES^EH 3Q*I3D. 1E1^0IE2| Hlncl I AKDIMOll 

Ai gsya ais© m^si ifaoii msk =eioidi M13-M4 a mi3-rvm Aiesioi M^sh 

§2h £ ©S2I S^IOfl 21«H £1101 BSS S^AI?I2W SIS ^^Pl a^S ^21 »£CH2 a 

stiaa. e^, e.^s 5 -e^Ei 3' 22 m^%* stras sfojsiaci. 

(3) £ US21 saoilAl SSB SteiSI CH^OI EIS 37H2J SB2IM EHQ B@# □^0|2«iEft£l 

S Sbl#SA|^:( M/oob*«terium fuberouloaia ), HCV E= ME^OlaO^ ^EI-SOI^EliC Chlamydia 
traoom,t} a )W CHSKfl 3^S«Q. ^AlOfl 31011 7|ft3 blSh i38hO)l HCVM ggSlSEh 01013^ 
EflEIS ^Bl^SA|i(^'aoi*8#/«/-/uiir tuberoutoaia) E= ME|•OlaO^ e^^s□^E|i!l( Chlaeydia freoomti 
e)m tfAIOB.3301 PISS LHK1 23SKHI SgSISiQ. MQ 4^1 (2)0|| dlSF 

^oi Amesamn AigsishaD. 

§2K H. ©S2| S^Ofl 21*0 4^3 £110 BSS S^A|?j2W Sfe ¥?P1 ST=D3 

sgaa.fEtt 1 . e.^^ 5 -s^ei 3- es sst^ wtras siEisiam. 

^AIOO 35 

(1) DH)I3^E1IEI8 ^^S.MM^oobaoferJua f<jberouloeio)M CH*W £ gfgej gilfSi 3^?Sia 
D. 21^1, EE10ICH K-F-1033(60) (AlgSfi 159) S K-F-1133(B2) (A|§«!fi 160)1 010I3^E1IEIS S 
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ti\33.M±(ty*ot>3»(*rim tuberculosis) TflfeS ^CHSS^S ^£ SC *J&m ^*ll g^A|7|7| $| 
SKA VQtV&Q. tfAIOI 33(1)0)1 7I1S! Hh2h IS .100 fg LHXI 10pg2| DhOiaetQlBIg ^maSAIi 
{Mroobaoteriim tuberculosis) Tife DNA! EtJS1= !S32| !4m ?S££A| ARIOSO. Sh§! $1 
712* 101 4ttttl3D. aSftW. £E 32nN HEPES-^irSHltpH 7.8). lOOinM OMEtitll. 0.01X 
± 8r*B(BSA), IX □ Wil^AIE(DNS0),.4nM OWIMdOPLlla, 500 M M 3 dNTPs, 50pmol2| H£1 
010) K-F-1033 a K-F-1 133(62), PfuS^EISJ 9.735U2J RNase H £=• AfuS¥El2| 4.375U2I RNase H, 
2.75U2I BcaBEST ONA !E|[})£l-«[ S 1 *B2| 8fU§ 4311 SfcttlOl 4|§ §?F! 25 «t 

££ S12Q. BhS St»l 55*c£S All US Thermal Cycler Person* I &MHI §> V XI8H1 60SSB £E 

chjai aswioidAiaa. 3 *i2i 3 gs sail 3.ox opis± igoui arosAisa a» 

5*2SA1 10D fg LHXI 10pg2| »l& DNA S RNase HI AH*K31 BE! 2 Iff 4= 2J8! H£!Sia 
D. 

(2) «7| (1)011 7|ftG4Mlife-fee'T«ti &fc SS>0|D1.& ArS«H3t S 9*1310. ?d, SSrOICH K-F- 
1033(68) (Ail as 161) » K-F-1133(68) (AfgSS 162)1 tfSSJSta. 2.^ S£^ 63*c2! 21 H2I 

(1)01.71*16 tim SSt>- *2»W0AI &>§! 4=*msa. E>g f 3 «12) 2} ei§ 5&1! 
3. OX 0K7>5± !#0)IA| 87ldSAI9CK. S2H £ 380)1 UEItfQ, £ 38£ Pfu£^E|2| RNase H E£ 
AfuS^E1°l RNase H! AlgoKH l^S OrOI3atHei§ ^m^SM^U^tobactariut tuboroulosis) Nl 
2) S7IS§ 12H MOISCf. aiS! 1 LHAI 4= PfuS^E1°J RNase HB.AtSfttOI 12H UtH.HU 

dna2i spiantn aej i: iopg; ais 2: ipg; aiej 3: 1 oot 9; aiej 4; 1a ch23. aiei 5 

LHXI 8= Afu£^E|2| RNase HI AlgSKH *W 12H UERH2 31 DNA2I Sf£ 817121- ID: H2! 5 
lOpgj EHISJ 6: 1 pgJ BUS! 7; 100 fg; S MS! 8: IS CH23. 912.' M£ 100 bp DNA BID DPI! LIEU* 
Q. 

£ 380)1 UEItf UIS1 SOI 100fg2J 2£« DNA a RNase HI AH8KH BS2| 0)^01 £1 = §^ BB! 3 
§W 4 SIDS 3101 Afu3¥Ef2| RNase HI AlgSrSl Offl SrS §3 OH 4^3 

211 LtErirfO-. £t^, AfuS^Ef°J RNase HI Algols UH □«! BSIBlffl 91 34 SOI &«EI2iD£ 
3101 UEfeJCK 

(3) =EHDICH K-F-1033(68) a K-F-1 1 33(68)21 ittS a ?«£SA1 §^AI?IH» ti= ^11 
la^rOIEl AH1*1= SStl S^SrSQ. S5HJIDI F26 (AI1SIS 163) a R1310 (Afggjfi 16 
4)1 RAICHS ^«*101 S3AI9IHW *fe ^11 St^fe lEr^OIEl =£HDID) a BC6 
«"1d S41 Ahg8|-0) PCR1 4=*S*^Q. 01* §3 AH1 pT7-Blue-T «i|E1 (Takara Shjzo)LHsl 
6^)8101 1E1^0|£1 JHI2*h2lEr. SJ-g StJlSJ 5«= 4 U2J BcONA 1EID)£W1 AhgtJ--5!l MZm 

^7i (2)£f sgtiacr. aah ifgsi ?«i Ar^sicw aitr 4 sicf= .211 ^sraci., 

(4) ntioi Elfe 3^21 §^ E^l £tlSr= fflQ BB1 S«AI?I^ =EHDID) MTIS2F a 
MTIS2R2J 16M1 AhSttT-UB 9£ 31 5hfel2] CHSOI SLIb 37H2I §^ B0§l= 5EHDIOI 
K-F-1 033(68) a K-F-1 133(68)21 ItHl AH1W lU- SS 2121 dliSSKD. DIOiaHIEISia ^tD^SAI 
Mtycobaoferrm tuberculosis)^ £«1£5AI AhgSKQ. SEK3ID1 MTIS2F 3 MTIS2R2I ItMl AR§ 
5Hr 3^ ^!AI0fl 33(2)0tlAiah SOI &§1 4«Sr?1U EEJ-OID) K-F-1033(68) a K-F-1 133(68)2| 

1 AH§*^ 3? ^51 <2)(HIAI2F liOl &gl 4=«S1SQ. S2fi 31 SS 3^0)IA1 Sr 

^Aion % 

^SESAi Tllfe DNA2I ff«l SftWWI Sf^ S ^012| §^ g^l S^SISQ. 

(1) lEf^DIE pDON-AI (Takara Shuzo)! ^?|2| ^1E||2EIE AfgOil CD-El- SEHDIO) p00N-AI-68- 
1 (Alias 165) a pDON-AI-68-2 (AUgJS 166)1 t,^S r 2JEK 

(2) lOfg E^ 1pg2| pDON-All 5tJ*H= 1 «J e 4 ^. ^'AIOII 23HIA) ^£JS! pDON-AII 
NIH/3T3 AIISS^EI SEHS Tfflfe 0MA Ing, 10ng. E= 100ngl 24fSH= 1 «t! g^, ££= g« CH522 
SAI 1 a82| ^71 (1)0)1 7| IS! 50pniol2| Zf SEHDID) , 0.5nM dNTPs, 32roM HEPES-4if*HTS(pH 
7.8), lOOmM OWIM6WS. 0.01% ± IS !¥EKBSA), IX CICHJil^AIE(DMSO), 4raM 
OMIMttDOUI'd. PfuS¥Ef°J 18.5U2I RNase H a 4U2| BcaBEST ONA 1EID)E^ 1 &W>m # Sif 
50 a£2| sail J9I2S12JC1. &W S^ll Thermal CyclerOil lAiaiSJ' 64*cCHIA) e!#WIOI 
dAI20. im*. 5 «£2| 2| St^ll 3. OX OPISi l^CHIAI 27|ggAI?1 §^ dll 5.^* IS 
D. 12H E 390)1 LhEftSO. E 39CHIA1 ^2!^ *17l ?«CHI CH^ 13H UEKSQ: 912! M: lOObp DNA 
ejQ 0 r 7); 312! 1= 1« DISS; MS! 2: 6JSS! PDNA-AI ONAl ^ IngfiJ 7)|fe DNA; 2)12! 3: 6TSS! 
PDNA-AI DNA! »fe 10ng2| Tflfe DNA; Ed 2! 4: ^TSS! pDNA-AI DNA1 ^= 100ng2| flfe; ONA; 912" 5: 
10fg2| pONA-AI ONA; a 5112! 6: 1ng2| pDNA-AI ONA. 

£ 390)1 UEKS tim 101, DNA.E^2| g^S pDON-AI £& pDNA-A I ONA! TflS DNACHI 

cHsia saiaao. ctfSfAi ?)i& dnai ^^sai a^s^ s^chiai 3 ?«esai dnai ^sai 

?IX| SH2 5!6I2| [H£0| Elfe DNA BS! l^All 4 SDe 21! ^2!*12!D. 
lAltffl 37 

& »S2| Sja£(3SrE)l TaKaRa Ex Taq lEIOiEra (Takara Shu26)7^ AlgS! LA 711! A1gS1£ PCR 
2| 212F HIIilSI-aD. ^d, ?«ESA) lEf^OIEl 8PI2h SOI «5*1SD 

Alias 167 LHXI 170S LIEHJ 30DbpS ?«S! 3" ¥*l! S!3 l!lnt-5a 8SAT- 

(6enBari< 7|e,»e!2 L20861), Elffig B^l S5 SSAh (BenBank 71^235 XM.009371), 2!B NADH SSA> 
(QenBank 7|efaS. NM_000903) a 2!2^ E£S?^E^IIS 43 S2A> (BenBank 71^2 AU077347)°£^Ef 
FCRCHI 2|«a g^AISQ. 01 3?, EE10|D|2j 5 '-SBOfl JKJSA: Sf 110)1 CHtl AHDISg % HE1 
010)1 AHt*K)I .PCR! 4=tSS1SCK * BE! Htfii Sf i I (Takara Shuzo)£ 

91-53 



^2003-0036707 



PUC19 (Takara Shuzo)! 1 1 1 1 ((€B) 3 Ndel (Takara Shuzo)S gtltm 0mS.± g| 27IS5 

Aiaa 2f 2kb P 2J BSS IS^EI SIS*tt EASYTRAP (Takara Shuzo)! A r 5*H3l tl^ShaCr. A) 13 2 
17121 Alls Z>= DNA 3 301 gS52! ONA! DNA «j-«7l! A»*|0| SfSS^QK Oil DNAg g-g« 
AI9IH MS. OIUglftKX Qg^MiHE ONA! ^gSiaCh 0|.EM-£EBE DNA£ H2| BJSOI Hlttfti 
Afllll 5! NdeltHJ CHtt 125 g|S« »£CK Qg-^E^E 0NA1 ONA Ligation kit ver. 2 




(Takara Shuzo)! Af§9|0) 

■EteDIESI- SaWST}. 1£T Stiff! AfgSKH 0|£HE|?|O} WOK Eathsnehm 00/, ) JM109 
(Takara Shuzo)! SSSSAJSCK «gS «SS&2lff HH2/&HI, &2JEI& 2f 300bp DNA! !Ehi 

□i=B-«^«m £r&a dnasi aisi &s*®q. ie^oiei ^aiwiwiai s«£sai ah»f«d. 

(2) ICAN 55 til! *K7|2f 1T0I Z!S*PI, ?SE3A| 10ng2| EEhiOIES *U, 50pmol 
2| 2t ?IDflSKS EEIOIOI ICAN2(AH«!± 172) 3! ICAN6(A|g2!S 173) 3 O.OU ESgSjQOrS!! Stt 
Sr£ 10 «S2J s.g|B Xfl^aQ.g*!! Thermal Cycler Persona I (HI Al. 98*c0flA1 2^§2h e«AI?l2 1AI 

aS2T • 80X-MAI e!f*WI0ldA|3|H gg^Ofl OISAISQ. 0I§ SIS SE 20mM HEPES-4tiSHT!(pH 
7.8), lOOmM OWie^If!, 0.01JS £ tT^EKBSA), U C|[HI!g5A|E(OMS0), 4mM 
OMflStiOKHJ!-; 500 M M Zr dNTPs, 30U E.Coli. RNase H, 3 5.5U2| BcaBEST DNA 1EICHEH1 7ISI0) 
&5 §£F! 13*3.50 SiaD. BJS S&ll 60-CE3 AIISS Thermal Cycler Perioral^ 

WmW BOttBSr «7| f EOIIAI emWOISAISa Qig*, e>S SVU 2.0X SeaKera 6T6 0f7|S± 
SJ (Takara Shuzo)&1HIA| 27|§§AI£a. S7I85* S22| CH^OI S|£ 55 tilWI [HfcJ- "JEl 0[7[ 
IS^EI SB, SUPREC-01 (Takara Shuzo)! ArSSKH SI4=, HI1-1S3S1! S|£| 3 Oflai S 
Sold Sl^ohSQr. 

(3) PCR 55 ti! TaKaRa Ex Taq ONA 1EI0IEWI1 ArgoKfl .fflOl SIS*r2lD. Z»B*MI 




3051 3omh)iis ertwsiorsfi ^ m st^ii sTT (~2)oii :7rsali>27srbTb^Ii~a'"^5is 

SAI3D. CH^fOl Elb 55 til! Mlcrocon-100(Tekara Shuzo)! AfS«|Ot SI*, Hl-SSSJE 

ii a ei a wiai «ta*roi s^si-ap. 

tfl^EL^SLSffl'^jS'JKtf^ ^-f 6 * pl2h m AiMisasiaQ, °hh oh^soii co-a ican 

S^ d^l a PCR 55: till Perfectly Blunt Clonire kit (Takara Shuzo)! «IE1 pT7 Blue 

(Takara Shuzo)LHS ^ratSP. §^ 5tM2 AlgShOI NovaBlue Singles Competent Cell (Takara 
Shuzo)! SSaSAISD. 2| 1S0II CHftm 103H2) 1SU1 Zr 4S«S SlS&a^EH £!^8HI HH^h 
CD Sf 0.4-kb£| 6IS 0NA1 ?>S lE^OIES *5thSCK . lE^OIEM ^JgJS T7 ESSE1 = 

EhOICH (Takara. Shuzo) a M3 EEfOIOI (Takara Shuzo)! AH8H3I AllSieiaa. 

• ef 16,000 37ii ?\wsi my aoi aisiisk)! B^sraa. a 21, eiu2i iseoi^ e g-sai 

SraOfl [OEh a TaKaRa Ex Taq ONA lEIOIEW-fll ArgSIOI PCRWI 2JS|| §^£1 BS S^Ofl 

CHolO) 2500 37I0IIA1 &a5iaa. CO-EM e ©S2J &^2J 5^t^E(SS^E)7^ LA-PCR2J 22f §g 

si-cfe 3ioi asaaQ; 

4' AIM 38 

(1) PCRWI ICAN HM1 9ltJ- ?«2| 

CH1-^M?HE cCNAl cDNA t& =>IE(Takara Shuzo)! Ahg*|0) 0l?i y (Orlgene)S^EI 
polyA* RNAS^& 5SESA1 Q1-^M»!E cDMA a A|ge!S176-1892| *r!M2EIE AIB1 

z>= =aoicH2i atmmmtw pcr bsi s^aisq. bsi ta isyon °i?b pT7 biw t-1iS 

(Takara Shuzo) L J ^SSfOI lEIiDIE 111 *=5iaCh 1 «8.(1ng)2) lEI^OIEll, 10pmol2| Z| = 
EWICH MCS-F(AISe!£ 190) S. MCS-R(A1l2!s 191), 1.25U2J Ex Taq(Takara Shuzo), 5 »tf2J 10 x Ex 
Taq £r#eif (Takara Shuzo) a 0.2mM 2| dNTPsl StJtfe # 50 «e2| SiJ-H Takara PCR Thermal 
Cycler Personal! AFgoHJl SM2f SOI ttSAISO: 94XCHIAI 30^, 55*c(HIAI 30i 3 72'cOflAI 1M§ 
2t 30MfO|l. 4S«a 55 DNA S-S! ICAN &§! *|^ 5«.ESA| AUSFSQ. 

(2) ?«E£Aj PCR til! A1SSIOI ICANOII 2|*B DNA BE 55 

ICAN BM Omilr&i dlPT(SJgma)! .AM«KH *«eH)l Omih: □!! ICAN 55 tilOII 6faAiaC|-. 

can 55 tiloii ^raa^ oioi!e ni2i t)ii sp|2^ &s ican ems omikaa dUPT°i s=on ch^ 

dTTPSJ HI! B«*I01 awSOMp : 0. 9 : 1, 8 : 2. 7 : 3 a 6 : 4. B!«5 tf?\2\ §01 4tF 

^d, fe^l (l)OTAi »SS 1 «B2J PCR J?tM, 50pmol2| 5EHDICH F2N3(24)(Alie!S 192) a 
MR1N3(24)(A1ie!S 193) 3 2 «t2| 0.05X ES15SP0IS! 4s§2|! £t»5r= # §V 0 «2£) 55«! 98 
•cMAI 2S, OICHAI 65-C0IIAI 30i5B Takara PCR Thermal Cycler PersnoalOI/d 7JBV 35 «i?A|3| 
= EIOICH71 .OtyH£l£5 JISiQ. 0.625mM Zf dATP, dCTP a dGTR, 0.625mM dTTP ♦ AmlnoaMy 

dUPT Sfel, 32mM HEPES-*tiS1?H &« 4 -!|(pH 7.8), 5mM OIA1I e tiOPLII5, 0.6U2) RNase H(Takara 
Shuzo) 3 2.75U BcaBEST DNA lEIDiEHfl! StS6\£ % §lf 40 «E2J gsfff ?f«ci goj,^ ? m 
aCK &m &<mm WESSt 65*CtWAi Thermal CyclerOilAI 2!^U||Oli3AiaCh. 

50 mS& OI^ESEH 3 3 aB2| 3M ONIMtiUMl g^(pH 5.2)1 S«f? 50 wttHl 7«haC r . &>g 
=&1! 20S5B -80-cOflAI L JZrA|?|I2 S4'gE|S|01 ^#21! MTitmQ. 200 «t2| 70X Ofl&! gaj 

i 7^6^ac^. «fma s^vsioa 21*1 Jo*raa sail 371 asAim «£| omi ii j|§ 
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tEAISO. OOaoaoft *8*K)I 4SSB2I SB 
(3) OlOlicSttt dUPTSU ICAN g^ ttBS2| tfB 

OtOlh: ns°| ICAN #B32| ICAN £JB§ *S-3H PObc 3SMAI 5-?MSAIBSaAfl2! AtiOl 

□18 tHI±B|3 (Molecular Probe)B AfgSHJ »°!ofSO. g?\ HStt DNA g°4s aKWIOl feES 2u 
9/50 «e£2£ tmQ. tO «82| 1M BtiUKpH 9.0)1 .01*, N,N-PIHIE|5SOmiES 4 «t£| 



lOmM FITC(Nacalai Tesque) §«I|B 7»iaa. SBafB 0|g?hfeB ±5! A*gS|OI 2r^e| FITCB 

IW *. 10 Bg S^BB 2. OX BgM sjgSKQ S7I8SAI35Q. a?IS«AIB * 

a SSS FM-BIOB AH*K)T 2SS12P-. EB ICAN-g^ BBS EtBrS 3*16101 3B*f9Q. 12> Or 
□lintm dUTPB ArgSrOI. I CANS 4«*rOI OPin HBOI ICAN. 3* fiffUj OBIS 4 Silt Sr2#r2 

o. set hums, ttsoi chb a *rS nis ?>£ me ^saiEEiEB *mmo\ 2 
s a^aoi s?rS 4s ass srejsrsa. 

(4) g B82J- 3* gfcIS:'. Ol^AIUTPS Argsl-OI 39or»D. OK3|2HfcOE|g £bH3SAl± 
(Mycobacterium tuberculosis)! 23ESA1 2e!8KQ. Sfi, EE10IDI MTIS2F-16 (AiSSlS 194) a 
MT I S2R-ACC (AigeSS 195)S AL123456SKHI 6enBank0iI g^§ DHDiaeftllEIg ^Um£A|± 

{fyoobicteriuatvbarouloaia) TllfeSI *rScil£EIE AlgOil 7I4SKM BgStSO. "BHJIffl ¥^11 Sth 
*r= 'S^SIc -'¥*|2|. BOI& 98 bpOIQ. 3«B «RI2f 2*01 a2*JHD. B93MI EEMDIOi MTIS-PCR- 

F-2 (AiggiS 196) a MTIS-PCR-R-2 (AilBS: 197)S. AlgSKM 0K]|3eKll£|g HWf?3A|± 
(Jtooatmotor/w tuberculoma) TllfeB PCR-g^oKH 4=^S £!SB pT7 Blue T-«!EH (Takara ShuzoUHS 
DNA Ligation kit Ver. 2B Arg&Kfl tfSSISia. BSS SERIES k\%*W 0fl£M3?IOt §£IO| 
{Eeoheriohi* ooii) JM109B «BSS-AISRO.-SSB «SSS.HSIS HHSfSrOI gEJSL!^ Sf 400pB Sr£ S 
EI^OIEM ^SrSSCr. 1 «62J SEfiOIES 10007H2I 5HIIIB ©^S OO^B 4*2*101 StBS 

feEOfl 7liS10l fliaSraCK 

SIS SE 32mM HEPES-^tf£HrB(pH 7.8), lQOroM OMSttBB, 0.01X ± SS i^PJ(BSA), IX PDA 1 
S^AIE(DMSO), 4mM OM4l!= ttOOLIIg, 500 M M dATP, dCTP S dQTP, dTTP/dUTP StlB( 500/0, 
400/100, 300/200, 200/300, 100/400 E= 0/500 mM), 50pmol 2f EEtOICH MTIS 2F-I6 S MTIS 2R-AAC, 
AfuS^EISJ 8.75U2) RNase H, 8U2J BcaBEST DNA gEIDIEW S 1 *»S| ?S(10007HS| ?HQ)B StiehO) 
SIS gifS Sa^S 50 SrXQ. e^e S^rSS 60*c£S Aliaa Thermal Cycler Personalfe»Oll 

UAiem 6oa§pi pj^woitfAijaa, &s$, 3 2r &m stiss 3% omsi± 1 & v ihiai S7is§ 
aisd. 

S2> =h6)2| CH^OI El= dSS 21 dTTP/dUTP tJIOil CHSrCH. BSShSQ. 01 gaKHI ?|£*|01 e«S 
^gai^EIEl 7I1SA1 B a^OllAI Arg& 4= SlSS VBtiaQ. 

^AlOd 39 

b irssj s^ae ibtii s?gs r = 2s s^thsia. hcvi ssjssai ^^shsa. 

(1) E?H^31JE RNA n\Z 

§gi3i§ RNAB MSSmU. AieWfl S^SI BLHAKHI I&Eh TRIzol A|2f(Life 
Technologies)! AfgSKfl AO S°|A|£HI SSIth CS 23 UK>ia±S BWS^EI SEHS 300 uSSi 
SSES^EI «I28H1 S^8K)I 20 a(2| ?A|- g^(0tsuka PharmaceuticaDS £|§ 11*1^20. RT- 
PCRB g?\ RNA 5SSSA1 Al-SohW *t!S^aC^. 1B?JI RNA PCR ?IS(Takara Shu2o)0il OH 

*g01l [Q/Eh 2 rf2| RNA SS S- 20pmol2J Zr EEWICH SP6-HCV(AliS!4 198) S T7-HbV-RfAlie!± 
199)S AFSSIOI 50 «82J St^SS W2*raO; i§ !i§§ Thermal Cycler Personal£HHI 
2 W7ISK90I B^SAISO: 50«»o0flA| 15M;. 94-cOflAf 2fe; 9! 94'c01IA) 304; 60*ctHIAI 30i a 72*c 
OilAI 30i0flA1 40 WOIB. B§ §, ttS'BfISS 2X SeaPlaque 0TB OPtS£agOOAra7l35AiaO'. 
S.^2j CH^OI El= 350bP §s* i+SS SS¥E1 SE^ISQ. DNAB 9\m S^l! BLHA10II CD-EF 
EASVTW* 3 Ver. 20)1 •[&£! a4=S12D. eaj^HgjE RNAg 5S2SA1 DNA 3! Competlve RNA SAI 

?IM(Takara Shuzo)g AhgSIOt ?|MDfl g^S SJIHAIOII [DEI t^«S«a. iLH^3|I RNA1 ?«2S 

Ahesw ibji rt-ican awgm, 

(2) IB^I RT-ICAN Sqi 

®?\ (2)0flA| Ma^SgM RNA2J SEB OD.^, StOil 7I4SK31 §§SH2 1 AtS 10 J , 10*. 10* E£ 

io r # si*i2!j# wi5*h2Q. mm ^e 32mM hb^es-^^siwkph 7.8), iooibm ovmawm. 

O.OIX ^ ^« Sr^S!(BSA), IX POIIlS^AIEfDMSO), 4ntt OMEtfOIOLIIG, 500 pM dNTPs. 50pmol 
^ EEIOICH HCV-A S(A11S!S 200) S HCV-A A(A|SaS 201). PfuM^EISJ 30U RNase H. 8U£| BcaBEST 
DNA lEIDlEffll, 20U RNase mm. 0, 1, 2.5, 3 E^ 5U2J AMV RTase XL(Takara Shuzo) S Pgf°W ?HP 
4:21 MB!^3gE RNAB 5t{«l= 5|*! 0 J1S sHJ 1 StJSh^ 50 «t£| fij-g St^SS SD5Sf2D. 
gji'SftrSS 60*c«S AilH Thermal Cycler Persona I m\ 60BSB PJ#WI0ldAISQ. Bg 

*, 2 ««2| ?r Bg SthSS 3X Cmg.± a ^(HIAI 2ii7l3gAISCK 

32h AMV RTase XLg %}7m*\ SfS 3? 2f il^l^Sj AfgES B£2| CH^OI Efe §^S? 

BS93q SrStD: BB, 10 r ?m(1U°| AMV RTase XL §71-), 108 7HK2.5U2J AMV RTase XL g7f); 106 5t 
EI(3U£| AMV RTase XL E^ 106(5U2| AMV RTase XL S?f)B A^g5^01 CH^fOI E|= ^ & 

mm mttlZn. BgS 57-cOIIAI 3^ 10*?hC|g S&SI— Sl^sq a 2.5U£| AMV RTase XL°I Af 

gEM B6!2| [H^OI Elfe g^i+SE BifoFSiD. EB 10B BcaBEST DNA SSI EH EM 9! 10U PfuS^EI 
°l Wase HB AhgS«B ID) AMV RTaseS 3SWIE 10 6 E*&m tl^l^ej AlggS 
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ch4»oi g& dee Batista. 

s sss ?iiHtas. gan^iai^EiE -ekjioib Atastc dna »gcm si*i sq tiasi 

£EIE A1B0IIAI S*0I S}gt.K ^?|t §S|AI?I£ 211 SOTfe 551 tijtf^ g^A|?|^ 

»swd. b eg? st> £3 4(^g b^aw m tn^s^Ei s^s eei aas^ 211 
5*»h£ a 3 tiii* aa »aa »b*jq. aw e as 21 sag §<*ai?i= seos era 

as *fl»FS 383} IttffOI «&!fi BOSK £2^2! »S0fl AhSB 4= SID. g £E 

*!■ ue°i a^aog urns m\, arenas, a?, ss esj at a «vs w s 

^ tw+ a ?ima«i BEin^BaisEiE 290101 a aatpi wtf ansa aeticK 

a ass ^sra qgB aaata b*ai?i& xkseiji hes strs ai^bb hissjo. 

aib ^§ 

AIBES 1: UMIEI^ &EEB*l£(Aw///t/a p»/cb/^wr)g^E1 RNaseHI I Sfe MEISIEIEg 39 

sfe sawa asyaui sitj pcr eekho) bsuii-3. 

Algafi 2: UM>Eii& -ITEEM A* M/flfaftmr)E¥3 RNaseHI I Sfe BEISEIEg 39 

afe-sawa ssysui ?i*j- pcr saoioi bsui i-6 . 

Aiaas 3: HMIE1£ »£EMi(3w///«i 0>/c6/«mur)S^EI RNaseHI I §£B gfe BEIBEIES 39 

aswftPi wpcr =aoiD) RNII-S1. 

AlgaSt 4: dtelBidr »EHa|±(JM//7c« *a/cbiWr)£^EI RNaseHI I BEIIjEIEM 39 

** saws asytipi PCR'saoioi rmii-s2. 

AiaaS 5: UMEi^ V£ElMl4(Ai0/7/Mi 0«/flb/«w)a«E1 RNaseHI I S«B Hfe SaSEIEl 39 

»s sa»a asyspi *itr pcr seknoi rnm-sb . 

AlfflSH 6: bhtfa£ ■rSS^iAw/ZA* Mr/flb/wnwOS^El RNaseHI I BEIHEIEB 39 

me sa»a aaaspi ««■ ra-safiioi rnii-sb. 

A1SH12 7: UmZi± mW^±{Bac}/:/ua 0a/ob/«mr)S4H RNaseHI I S^B 5fe BEIgjEIEB 39 
ttfe SaWB BSaWI PCR =Eh0|Oi RNI !-Nde, 

AIBES 8: b}ga£ H£Em^(Jt0///ui «/flb/««w)3¥H RNaseHI I »a»S 0RF2J ttB£IISEIE Al 

a. 

AlgaS 9: UFtfEl^ B£Em£(**///<« «/flb/«rw)S^E1 RNaseHI I Omiirtf . 

AJg^S: 10: b^EI^ ^EEflaj^(^)//^ 0a/<6/mjr)S^E1 RNaseHI i I 5T£ BEISEIEB 3 

9*fe sa»B asa*j?i wtf pcr eeioich bwii m . 

AiaSS 11: UW&±mS.WVl£lBa<>U/u8 ta/cbtejrax&tt RNaseHI 1 1 STfe BBIBEIEB 3 

9§^ 8B»fi eaU*PI WW PCR =EHDID) Bsull l-3. 

AlSaS 12: bhtfEli B£a«l±(Aw///wB fl«/fl6/«j*r)Si?EI RNaseHI 1 1 »«S »S BEIHEIEB 3 

9^ «a»a asys^i pcr'=ekjich bwiii-8. 

AlgaS 13:. bhaei^ W£EM^(te«///i« «/t6/©^)S^E1 RNaseHI 1 1 &£B ^ BEIHEIEB 3 
9ofe »a»'B BSy$h7| PCR =EK3|D) Bsull 1-6. 

Aiaaa-H:- u^ei^ ttsm±iMu/i» cB/etr^)^& rnslsbh 1 1 1 mgm ^ beiheiei 3 
9«^ saws aauft^i ««■ pot ^r\o\d\ rniii-ss.- 

AlgSIS 15: UFaa-i ^EBNi^w///^ ^/db/^ B x)S^E1 RNaseHI 1 1 SSB ?>S BEI1EIEB 3 
9©fe S2»B BSy*pi ^It^PCR =EK3IDi BcaRNI 1 1-3. 

AIB'BS: 16: UhtfEi^ V£E|j^^(JM///c« 0»/flb/«wwr)S^ RNaseHlllg 0RF2| ^Ba£EIE A1§, 

A18S3S: 17: bltfEli VSEEM^(Am///i« p«/cb/^)g*Ei RNaseHI II OKHJxi* AIS. 

AlBaa 18: b^E1± V£EN^(M///ui ^iryflb/^»/)S*E1 RNaseHI 1 1 BEISIEIEB § 
a»AI?l?l ««• PCR "EHJIDI BcaRNIIINde. 

AlSaS: 19: PH1650 S g^2J I|g3^^ ?E|S*^(^rowpw ft/nooua) TUfe Ail AfOIOfl SSEI^ 

*ria]£EIE Alg. ^ 

AigaS 20: H|33^ ?EIS*^(/V^^</* /^Ws)g^Ei RNaseHI I 3^ BEISQEB 3 

9«fe SaWB SSytPI «V PCR ^EIOIDI 1650lde . 

Alias 21: H|£3^£ *EI^4^(^^<i^ furioa/a)£%& RNaseHI I ^SB ^ BEIHEIEB 3 

AlgaS 22: E|£3^£ tt\2.$±{.Py rococo ua fursoaua)^^ RNaseHI IS ORFHj ^BB||£EIE AIS. 

Al^aS 23: mS3^£ tt\SL$±(Pyrocoooua.furjoaua)^ft RNaseHI I2| OHJIintf AIS. 

AlSaS 24: H\E£2\ U\S\E\UK T/»rmtooa mritim)^E\ RNaseHI I BBHEIEB 39Sh 

^ SaXhB BSyofe PCR SEfOID) 915-F1. 
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Alias 25: /WSS^ 0BEI0K r/»/-4o/op« mritim)^E\ RNdseHI I Mgw S>= gSSEIEg 3961 

= ssaki gsyse pcr sapicH 915-F2, 

Alias 26:..^ia£7l- DEIEIDK Ttertofoga mrit ima)^&L\ RNaseHI I fSf ?f= IgSEIEg 2981 
= MS98K5 PCR. SEVOICH 915-R1. 

Alias 27: wae^ DisiEioK-m»/»Av* -w/-///iw)g^Ei RNaseHi i m%m lusEiEg agsi 

= SSXHi #gySH= PCR =£10101 91.5-R2. 

28: lE^OlE PUC19SJ S^g §^A|?|7| PUC19 150£S SS£I= SJKia ?IIHlShg 

ffsiattfiasEis seknoi . •^laiaEia 24 lhxi 25= EismiaaEiEoi 2, cm *rtaiaEiE= 
lawAiEia^wisEicoo 1 

Alias 29: '«fc££|£ PUC19HJ l^S W MR1N3£S SSSLI= TOB ?IME^ §£12* 

geflSElE = E|0|D1 . 'WSeiiaElE 28 LHXI 30S £|Stria£EIEOI2, CHI tr#ai£E|E= ORAIBI 

a*r»a2Ei=oiD" 

AlgaS 30: M13M4S SSS! SfflS SfJilS lEI2^iai£EIE =EHD|Di. 

Alias 31: S^S W^£1?|0KgEK)l(fw/»/-/VA» oofi) 0-157S^E1 1-39 AI1SJ 1" 

m *mA&\7\.mt *wa ?ioo£te #Ei2*#ai2EiE eehdich. 'weaaEiE ianxi isg eim*s 

EH2EIE0IH, CM irVI2E|£& HI.^A|£|ix!4TiaaE|E0|Cr 

Alias 32:. VM r M:&ftei?lb} ^SmifBtHerhhh ooli) 0-1573^E1 a£5± 1-29 A11SJ 1^ 

b s«iai?i7i *itr sras ?hhie>« eau^iaaEiE eeioioi. -*ga£EiE isuw i?= eim^i 
aaEiEoi2. □s.^ias^iEs MSAiEis^iaEEiEoicr 

Alias 33: gaa niMmm\ mto\(£ac/»,i<>/>h ooti) o-ists^ei 2-39 aiisj 

m §^AI?PI 9itH SKS ?IDIIE1« gEI2*TSai2EIE ££10101. 'trtEISElE iblhxi 18£ sistrg 

aiaEiEom, os >sa£EiE= oi^AiEiawiaiaEiEoicr 

Alias 34: g^g CHt >±7{I5t7|0|- M£KDI(f«/eW<.A/ B ooli) 0-157SVE1 2-39 AlgSJ 1^ 

• S^A|?I7I W-^me 3IWIEHS #E|2^iai£EIE = £10101. ! ^Mai2E|E 16LHXI 18£ E|S*rl 

aisEiEoia, EHi>ia!2EiEfe cj^AiEiatrtaaEiEOicr 

Alias 35:! 2! DMA BBs S^A|?|7| $ISh MCR-F2S 939 = Sffifia #£12 #£l2$rtai£E|E = 
E10I0I . 

Alias .36: 2! DNA BSs §^A|?|7| 9|*J- MCR-R2S 933 Sfflia #£12 l£|2^gai2EIE =£1 
OICH. 

Alias 37: 21 DNA BBs S^A|?|7| 9toi MF2N3(24)£ 333 SR03 #£12 #£|2*r#ai2EIE = 
E10ID1 . -^eai^ElE 22LHAI 24= EIS*r#ai£EIEOI2, Qg *#ai£EIE= m^AiEiaweai^EiE 
OIEK 

Alias 38: 2! DNA BBS S3AI5I7I 9|«t MR1N3(24)S 933 SRIIS #£12 #£|2*#ai2E|E = 

eioioi . -weaiaEiE 22LHW 24= Eia*TMai£EiEoin ( cm weai£EiE= M^AiEia^eai^EiE 

DIEK 

Alias 39: HQ DNASI S^g g^AI?PI *lt!" 2,^118 #EIH*rgai2EIE EEIOI01 . 'rrSai£EIE 

iblhxj 2os Eia*T§aaEiEoi3, cm *riai2EiE= m^AiEie^iai^EiEoicr. 

Alias 40: SO 0NA2J l^g S^A|?I7| 9\& g£|U*rgai2E|E =£10101 . Wgai2EIE 

laHW 20g ElM^gaSEIEOIS, CHI ^gffl£EIE= EI«4AiaM^«l2EI£0IO'. 

Alias 41: &QDNA2I l^g §^AI?|7| *|£^ ^«ia gE|Htrgai£E|E =£10101. 

Alias 42: ^DNA£| l^g MA|?|7| Sffl&j f EH2*rSai2E|E 5E10I0I. 

Alias 43: ME>ae}EflE|g(f/ s ^8 # /«/-/L a r) g DNA2J §^A|F|7| *tJtti ?IOflE^ gE|3 

*r#ai£EIE 5EI0IDI . •*#ai2EIE 18LHAI 20S EI2^riai2EIE0IIl, CH= *§a2EIE= QRAI 

aa^Tga2ElE0lc^•. 

AliaS 44: B^^mmifls^obac for turn) g DNA2J l^g §^A|?PI ?|fcj ?IDI1E^ #EIH 

^eaaEia =eioidi . -^taisEiE \mh 20s Eifi^asEiEom, cis ^eai^EiE= co^ai 

EiaWMaSEIEOICK. 

Alias 45: m&*>m?\m(FI*»ob*eieritm) S DNA2J ||» §3|A|?PI -W JSfWS ?IMEh« SEI2 
^riaSElE =£10101. 

Alias 46: lEhaajtfl El %{Fhwbso teritm) S DNA2J l^g g^A|?|7| SfSIS ?IOilEhg 1EI2 
^ga£E|E =£100 . 

AliaS 47: Qtl^31IEl|?|0h MEH3I {Eaehariohia oofi) 0-157Si?EI WlS^i 2-29 A11£| 1^ 

P §^A|?|7| 91^ sfHE! ?ID1IEkS gElxl^iaifiElE =£10101 . '^laaElE 19 LH^I 21S Elfi^r 

gaaEiEom, cm ^eai2EiE= oi^AiEia^a^EiEoicr 

AJiaS 48: SSS WE.\Q\{ Enter iohis oofi) 0-157S¥E1 UllS^i 2-39 AllSJ 1^ 

m s^Ai?i7i ?m swg ^idhehs lEin^ia^EiE eeioidi . •^MaaEia is lhxi 2og as*? 
MaiaEiEom, cig *eai2EiE= ai^AiEia^iaaEiEoicr 
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Alias 49: g^g 0)|^3)IEI?|OHBfbl(fw/»/-/oA/s co/i) 0-157S^E1 bflg^i 2-39 Alia 1^ 

e 5*ai?i?i sfia taii*tai2EiE Eaop. rf e 

Alias. 50:..g^g tHI ^SilEIS'lOl- MEmi( fii*/»r/i»A/e «o//) 0-157S^E1 UllS^i 2-29 Alia «S 
g fi^AI?|?|: «B Sffilia ?IQilEKS gE|I2*gai£EIE Sa&IOI. feT 

Alias 51:-'VK4 W±3tE\?\m g&0\(£mherhh}a co/i) 0-1573^0 2-39 Alia I!? 

i b4ai?i?i m sfjaia ?imiEj« §5i2^iaiaEiE seioio). -*gai2EiE is lhxi 20? as£ 
gaisaEom, wgaiaaEfe Qi§}Aias*Tgai2aEoiLr 

Alias 52: (HI-i3iia?IOF g£M (£oc/»rict>ia co/i) 0-l57S^E1 WlS^i 2-39 Alia 1¥ 

fi S3AI9I7I SffllS ?|IHIEhS g£|S*iai£EIE = £10101. "rrgaiSElE 18 LHXI 20? EiaS 

eaiaaEoin, lie HiaisaE= BissAiaatrgaiaaEoia- 

Alias 53: ggg O)j^?fia5 , |0h mElO\(£oc/»riehia eo/i) 0-l57S^E1 2-39 Alia li- 

Alias 55: ffVd 'Oi^Bi?|OrflE|O|(£M«»/-/«An-«0//) 0-157£^a HflS^i 2-39 A1@21 

i s^Ai?i?i *it.^»ia arniEhs gan*riEBaaE =£miDi. 

Alias 56:.Em..BttS| m&2. 8*W9\?\ m 5T»ia 91011 E^ gEIHtrgaiSElE =EmiD1. 'trg 
ai£EIE 18 LHXI 20? aa^gaiSEIEOIH, QB *riai£EIES Efl4AIEIMfcSH£EI£0IQ'. 

Alias 57: bisoiE csw2i g^g s*ai?pi ni&.sfag! gaa^gaiaaE EaOID). 

Alias 58: UISOIE CSVd2| 1^1 S^AI?PI ?ltt ^313 lail^SaiSElE = £10101. 
AjiaS .59: blSOIE. CSVdSI S^g §«IAia?l *ltJ- StfllS gEIUfcgaiaaE =£10101 

Alias 60: HISOIE CSVdSJ S«W?|7I 9m *I*IIS. gEIIL*Tga]2EIE =E10|D| . *tai2 

eie 18 lhxi 20? aa^gaiaaEoin, □? *!ai£EiEi= ai^Aia M^saiaEiEoia' 

las 61: SEIMeff 

mai^QE sewiot. 

a 

A1 

I— 

aa*riai2EiEpio 

Alias 63:. gEha^-|iaS(^/B^8<./«ryuw) S DNA2J l^g §^A|?|?I SfSIB ?ID0Ete gEIH 

*gajj^Ej|apipi. '^eaiaaE is. lhxi 20? aswgaiaaEom, a? *ga^a== usai 
aarrSaisEiEoicf 

AllSIS 64: mW& W.£Ma?IOKgabl (£•«/»/■/»*/» co/i) 0-15?S¥E1 HflS^ri: 2-39 Alia 1^ 

m g^Ai?pi 9m sraa aaiag gau^iaiaaE eeioidi . -fcgaiaaE 19 lhxi 2 

2EIE 18? 0|b:i!0|3-Q# ^l^^EIES E|4Aia£>fgZ|2EI£0|Q- 




Alias 62: BSm^BSlSCF/mfobac/oriim) § DNA2J l«g §^AI?I7I *l^ SfTillS ?HHIE^ gEI3 
*rgai2E|E =£K)IDI. •WiaiaElE 18. LHXI 20? Eie^gai^EIEOIH, QgVka^Elli pAI 





Alias 66: mM2 (Hli?flEI9IO|- gaOI(£e<»A9//oA/» co/i) 0-157S^a WlS^i 2-39 Aliei 1" 
f.f-^I^J S«DS ?|1HIEHS ©EIIl*Tiai2aE EEIOI01 . *riai2E|E 19 LHXI 21g-*gai 
2 EIE 16? OlidOIH-QS ^iej2 E |E£ OI^Aiaa*rSai2EIEO|C|' 

Alias 67: g'gS 
m S^A|?|7I 
2 EIE 17? OlkdOIH 

Alias 68: mm-S 0il^fla?IOriEHDI(f«»A9/-/(>A« co/i) 0-157S^E1 WlS^iJs 2-39 Alia 

m &*M9\?\ 9m sr«ia ?ioie^ eau^gaiaaE eeioidi. -^iai2E^ ie lhxi zoi4rl5 
Alias 69: g^g oii^?iia?ioh 

2EIE 15? OlitdOIH-a? 

-39 Alia 1^ 

21 o ^ ^ t .„^.r^ ..^ JXI 11 a 19 LHAI 






201 

91-58 



^2003-0036707 

) ) 

Anas 72: mme on^a^ioi- sewi (£<»/»*■/<>/»» «>//) o-i5?e^Ei m^m± 2-39 ah°i iy 
m §^ai?(7i stag ?ins}g gaimiiai£EiE =aoioi . •^^aiaEiE 18 lhxi 202 *tai 

£EIE0I3 as *iai£QE= D|£?A|E!S*fe.ai2E|E0|Cr 

Alias 73:. g^S 0il>5?IIEI?iOHEPI(fe^/-;<.A/B «>//) 0-157S^Ei ttflS^i 2-39 Ail°| 1¥ 
1 §3A|?|:>| *l£f.S!*lia FIDflEIg gE|3^gai£E|E =EhO|CH . 

AISSS 74: OM^S^EI iNOS-39 AI12| g^l §^A|?|?| 91*1 ?IDliaS gEIH^iaifiEl 

E =£10101 . >rMai£E|E 18 LHXI 20g *MM£E|E0|H Qg ^ajSEIEJr DI3A|£|a*tai£EI 

Eoicr 

Alias 75: D^iS^EI iNOS-39 A112J 1^1 S^A|?I7| Sfl31S ?HM£^ g£HHrBai£EI 
E =E|0|D| . -^lej^ElE 17 LHXj 19£ ^iai2EIE0|3 Qlg *itai£EIE£ Q|S}A|e|S*iai£EI 

eoick 

Alias 76: 01£?±3¥E1 iNOS-39 A112J g^g §SfA|?PI *|*J- S^ig ?HHiag #E|3*t1BII2E| 
E SEWICJi . 

Alias 77: D^iS^EI INOS-39 A112) 1^1 §S|AI?I7I *lfcf S^IS FIDMSFS #£IH*]iai£EI 
E = £10101 . 

Alias 78: 6M0-rcR-F 20mer£ SS£|= Sf*IIS gE|I2triai£E|E =510101. 
Alias 79: 6M0-PCR-R 20merS SS£I= ^fllS §EH»riai£EIE EEKJI01. 

Alias 80: 6M0-S1 20mer£ SSE| = 3fflia ?|Dil£1g #E|Il^eai£E|E =£10101. '^12fl£E|E 19 
LHXI 2m *gai£EIE0IH DB *iai£EIE= [J*AIEI£*«l2EIE0lQ' 

Alias 81: 6M0-S2 20mer5 S3EIS SfBIS ?IDHa£ gE|3$TMai£E|E =E|-0|D). *rge||£E|E 19 

lhxi 20s ai£EiEoiii cm wiai£E|E£ m^AiEia*Ttai£EiEoiEr 

Alias 82: QM0-A1 20roerM g§EI= ?IQIIE1g lEIH^gaiSElE =£10101. >riai£EIE 19 

lhxi 2oh ^Meo£EiEoii2 cm ^aisHEs oisuiaa*Tiai£EiEoii:r 

Alias 83: BM0-A2 20 merS SSEI= SRI1& ?IOiia« g£H2*riiai£EIE = £10101. , ^gai£E|E 
19 LHXI 20£ *f#ai£EIEO|I2 CM *gai£EIE= O|€*Aiaa*iiai£EIE0|[r 

Alias 84: (HI^3IIEI?I0F m&Q\(£e<>t»rhhi* oo/i) 0-157S^E1 lfll£6iri: 2-39 A112J 1^ 

m §^ai?pi stag Fionas eai2*§ai£&E eekdidi . •^eaisEiE ie lhxi 20s (im- 
Ei£)aM^gai£EiEoi3 am trpai£EiE£ QWAiEisftBEisEiEoiB- 

Alias 85:. mm& W±ME\9\0t m&OlCfeetBriefim ooli) 0-157£¥E1 MS.m± 2-39 AI12J 1^ 

m s^ai?pi eras. 9\nsni genKr^aisEiE seroim . •^^aisEiE is lhxi 20s (im- 

E|£)E|M*riai£E|EOm OB *iai£E|E£ QmAIEiairKISEIEDIO' 

Alias 86: O^S^Ei INOS-39 A11°| §S|AI?I7I *!£]■ *WII§! 2I0IIE1S §E|3^iai£EI 

E EEWICH '^MaiSElE 20 LHXI 22^ E|S*riai£E|E0|3 Qg *riai£E|E^ IHI^A|Eia^gai£ 
ElEOICir 

Alias 87: O^S^Ei INOfcSS AI12J l«g g^AIPPI $\«! SfXfli! ?IOIia« ©ei3^iai£EI 
E EE10I01 •^gai£EIE 20 LHXI 22£ Eia*riai£aEOI3 QE tr§ai£EIE^ QI^AIEia^aiS 
EIEOIQ- 

Alias 88: O^iS^EI INOS-39 AllSJ 1^1 S^A|?PI ?IIHia« ^£|3*iai£EI 

E EEWIOI 

Alias 89: O^S^Ei INOS-39 AI12J S^AI?I7I ^3 ?IIHIE^ #E|3^iai£E| 

E saoioi 

Alias 90: ma dnasj m4m §^ai?i?i s,^ia ?idheis geis^eaisEiE HeioiDi.-^gai 

£EIE 18 LHXI 20S EiaWMai£aEOI3 OB ^iai£EIE= DI^A|Eia^iai£E|EOID' 

Alias 91:. HQ 0NA2J 1^1 S^AI?PI 9W ^Jflg ?|IHIEh« gE|H*riai£EIE =£10101. '^gEU 
SEIE 19 LHXI 21S.E|aW#ai£aEO|3.ChE ^iai£E|E£ QRA|E|a$r#ai£E|EO|[:r 

Alias 92: O^iS^EI INOS-39 Ai!£J l^S S^AI?I7I 9\ti ^XHS ?ID1IEhS gEI3*rMai£EI 
E =£10101 -^gai£E|E 21 LHXI 23£ Eia*riai£EIEOIB aE *gai£EIE= U^AJEIM^BBIS 
ElEOICr 

Alias 93: O^S^EI INOS-39 A112J 1^1 S^AI?|?I 9\t} ST«ia ?HHI£h« g£|3^iai£a 
E =£10101 -*eai£EJE 20 LHXJ 22= E|H}fgai£E|E0II2 a& ^iai£EIE= LIRAIEia^iaiS 
EIEOIQ 1 

Alias 94: pOON-AI DNA g^A|?PI 9m ?HHI£h« #EI3^gai£EIE =£10 1 01 '^m 

ai£EIE 17 LHXI 19£ aa*rMai£E|EO|II Cm W#ai£E|E^ C^I^AIEla^Tgal£EIEO|Q• 

Alias 95:. pOON-AI DNA 1^9 §3AI5>I7| mm PIIHIE^ lE|3^gai£E|E =£10101 
ai£EIE 19 LHXJ 21S Eia^rMai£EIE0II2 Q1j= trgai£EIE^ DI^AIEia*rgai£EJ^OICK 

Alias 96: HPV DNA m^M S^A|9PI 9m **ME FIOIIEFS eai2*Tiiai£E|E EE10IDI -^iiai£ 

eie 19 lhxi 21s aa*rfiai£EiEom cie *riai£EiE& H^Aiaa*riai£EiEoia' 
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Alias 97: HPV ONA 1^1 §StA|?|7| ?ltT ^flB ?IO||ErS gEIUVxiaiSElE SEK3ICH '^1012 
EIE 19 LHXI 21S E|S*gai£E|E0|I2 OB *gai£E|E£ a*AJEI52*gaaEIEOIQ r 

Alias 98: HPV ONA l^g p^AI.?l= ONA BEg 9|*> 5WIB t£l3*Tgai2E|E S£S. 

AI13S 99: HCV l^g S^AI?P| Stf-flB lE|H^gefl£E|E 5EK3IEH. 

A119S 100: HCV l*g g^A|?PI W Stttgj §£IIl*rg2ll2EIE EEIOIOI. 

'rigaiSElE 19 LHXI 



- *gai2E|E 16 LHXI 

Alias 103: HCV ONA S^A|?|£ DNA BEg agtPI StfflB l£l2*riai£EIE 2S£2. 

Alias 104: 0HHI!tbH3IEii S^g §^A!?I7I Stf-flS g£|3*rgai£EIE SSfOIDl . '*rgai£ 
EIE 19 LHXI 21S 5ia*T«aifiE|E0IIl CN5 *gai2EIE= El* AI£ia^I«2aE0|CK 

xiias ios: orakbroieii i¥g wai?pi ?itr *woa gan^iaisEiE sskiioi. -^gais 

EIE 19 LHXI 21S EIS^gaiaEIEOlU LHB *rgai£EIE£ BI^AIEIMi?! aSEIEOILK 

Alias 106: OHHicbKIIEHi l^g §«IA|?|7| mi srXflg g£|Il*gai2E|E =£10101 '*rgai2 
EIE 19 LHXI 218 Eia*f«|2E|EO|jl-CW T^gcilSSilE^ Ctl f Al El a^I#£ETEOI Q 1 

Alias 107: OIQIiLbroiEl^ l^g S^A|3PI SfflIB gE|2*rgai£EIE EEhOIDI. 

Alias 108: oiaiiruroia^ i«i §^ai?pi *it> *wa g£iii*gai.£EiE sehdioi. 

Alias 109: HieOlE CSVd l¥g §^A|?|7| fltHSHig g£|3*rgai£E|E EEFOICH. 
Alias 110: bl£0IE CSVd l^M g^AIPPI g£II2*gai£EIE EEIOICH. 

Alias 111: pDON-AI ONA l^g §^A|?|7| m SffillB lEI3*rgai2EIE 2EIOID1. 
Alias 112: pDON-AI ONA l^g S^A|?|7| 5|*||B gEIHtrgaiSElE = £101 CH. 
Alias 113 

g §sj> 
gaiaa 

Alias 114: g'gg 0^|^9^|E|?|O^ 1EK3I(FwM/«a;b so//) 0-157S¥E1 IHIS^i 1-39 A112J 1" 

g »*AI9|?| SfffllB PIDIEKS g£l3*gai£EIE EEIOI01. -'H«|£E|I 18 LHXI a! al5 

saiaEiEom ^eai^EiEs M^AiEifiiiTiai2EiE0ii:r 

Alias 115: (Ml^^iei^lOI- g£|0| <■£*>*»/•/»*/» oo//) 0-157S^E1 HflS^iL 1-39 A112J 1" 

S B*A|?|7|& ONA BEg BftftPI SWOB 9|(HJ£HS g EII2*gai£EIE 

Alias 115: gSiMEIM £g£l&( Cloatridiusi botutintm\E.^t\ Sg£|&( Clostridial, botultnm} 
*± A 39 AH l^g S*A|?|7| *lt> a»fi ?IMEr« g£U2*gailEIE SeToIoT %fa2:QE 
19 LHXI 21S Elfi*T§ai2EIEOia C|g *gai£E|Eiz OI3A|E|S*gc|S>E|EO|Q' 





^| as 120: HisqiE csyd s^g s*ai?!?i «tr*»B ^imishs gEiu^gaiaaE =£10101 

gai2EIE 18 LHXI 20£ EISWgaiSEIEOIH Dg *gai£E|E£ ORAIEISttrgaaEIEOIQ- 

Alias 121: bl£OIE CSVd l^g. §^AI?I7| «e.^WS =»!DilE^« gEII2*gai£E|E =EfOID| 

Alias 122: bISOlE CSVd l^g S3AI2PI mi SOTS ?IMI£1« gEIJ2^gai2E|E =£10101 
gai2EIE 19 LHXI 21£ E|a^gai2E|EOIH CW Wgai£EIE= I^AIEW^g^lEiEOTc? 

Alias 123: bISOlE CSVd gj^g S^AI?I7I 9W ^ME ^IWIBhS gE|H^gai£EIE =EhOI01 - ^ 
gai2EIE 19 LHXI 210 EIM^gai£EIEOIil CHB *gai£EJE£ Ia|A| El S^gell SEIEOO ' 

Alias 124: bISOIE.CSVd l^g g^A|?|7| 2\V a 3|0fl£hS gEH2*rgai£EIE SEHDICH 

Alias 125: blSOlE CSVd l^g §^A|?|?| SfJIia ?IMEf« g£l2^gai2EIE =EHDICH 

Alias 126: c-kl-ras g^g S^A|?|7| mi JRSIB ?HHIEf^ g£IH^gai£E|E SSKJIIH 

•Wgai£EIE 18 LHXI 20? 2|M^gai2EIE0|Ii DS Wgai2EIE= Ql^ A|E| a^rgai SEI EoTtT 

Alias 127: c-KI-ras 1¥1 S^A|?PI Sfflia ?IMErS gEI2*Tgai2E|E =£|0|DI 

•^lai^ElE 18 LHXI 20g eiH*rgEfl£EIE0!3 UE Wgai2E|E^ QI^AISI Mrrg&l SEJ EQ| Q 
Alias 128: c-kl-ras l^g g^A|?|7| W- ?|D||Erg g£IH^gai2E|E EEhOICH 

Alias 129: c-kl-ras £32 l¥g S^AIPPI m ?IO0£rS gEI3^gai£E|E EEWICH 

Alias 130: g§S (HI^?ll£l9IOr. g£K)|(Fao/»A/V>A/8 «?//) 0-157S^E1 1-39 AI12J 1^ 

1A|?I7| sraa ?|IHIErS g£|3*rgai£EIE E £101 01 , '^gai^ElE 18 LHXI 2oi ElffiS 
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iai2EiEom l\e Vfiai2Ei== ai^Aieia^saiaEiEoiLr 

Alias 131: mm& (HI ±WSl?\0l iEKJI iohia co/i) 0-157S^Ei WlS^ib 1-29 A112J g« 
1 S^A|?P1 9ICT ?IQilE^ lE|2*gai£E|E S2I0IDI . 'VrgaiSElE 18 LHAI 20£ El** 
iai£EI=0|S Qg kiai^EIEfe DI^A|ElM^iai£EIEOICr 

Alias 132: D^S^EI INOS-29. All !V1 ^M9\?\ ?l(HIEhg lE|3^iai£EI 

E EEmiOl . 

Alias 133: D^iS^EI IN0S-3g All l^g §^A|?|7| 5»iS ?IO|£hS lEIH^iaiSEI 
E EEHDIOI . 

Alias 134: pl)C19 150S 99£! gE^OjE pUC19 l^g g^A|?PI 9lfc> SMIB gEIU^gai 
S>EIE EEHDI01. 

Alias. 135: P UC19 8^ NNsL gg£ gE^DIE PUCI9 l¥g §^A|?|7I Sltf 5tf1IB lEli^#ai2 
EIESEPD1, 

Alias 13B: SEA-IS ggS ±EH,'£2#:6 O^ai^^C^/e^y/owoow eureua)°i l«g 

W .SffllB 5IW5J« gEIIWrgaiSElE 230101 .*gai2E|E 19 IHXI 21S Eia*T«ai£EIEOIIl 

OE *gai£EIE^ CH^AIEia^MaiiEIEOICK 

Alias 137: SEA-23 ggS iEHSS^i Q\^\^^{Step^loooocua aureua)°\ l^g S3AI7I5I 
*W SffllB ?IDilEhg SEm*rgai2EiE ieWIDI .■*rgai£E|E 19 LHAI 21 S EI2*rgai2EIE0|Il 

am ^eai2EiE= al^AlEla^Tsal2ElE0lE^■ 

Alias 138: HCV-F33 33S HCV BI^B S^AI7I?I 9M SffllSj ?IIHI£F£ g£l2*Tgai2EIE 55HDI 
01.-^iaiSE|E 17 LHX| 19S E|S*rgai£E|EO|:n QE *rgai2E|E£ a^AIEISfcaafiEIEOICK 

Alias 139: HCV-R1S SSS HCV l^M SSM7\?\ 9\t!t SRiS JIMEFfi gEIH^gai^ElE HEWI 
CH.'trgiSSEJE 16 LHAI 18£ £l£*rgai£E|EO|Il QE *gai£E|E£: C1l3AIE|S*gai2EIE0ia- 

Alias 140: MF2S gg£! pUC19 g£H£0|E ONAl^g §<5AI7I?| 9}$} <5tfflB ?IOIIEhS gEIH^gai 
2EIE 5EWICH. 

Alias 141: MRIsS gg& pUC19 gEteOlE DNAl^l S^API?I «t> ««IB ?IIHIE^ gEIH^gai 
2EI = SEhOICH.. 

Alias 142: pHaitUHjiEli l^g §3Ai?l?| 9\ii SffilB ?|0fl£^ g£H2*rgai£E|E EEIOID1. 

Alias 143: W3.EJt □(S|E|DK'.7to/w/<v« *»/■■;/ «w)SS¥E1 RNaseHI I 0RF2J *Tgai2EIE 

All. 

Alias 144: 0£!EIOK7/»«»/cye oar}fimi)S.^B\ RNaseHI l°] Om±H All 

Alias 145: E|Sa^± S£|3A|0|(/Jvw<w«>(/9 horikoohi))^^ PH16S02J *gai£EIE All. 
Alias 146: ITISS^ S£|3AIO|(/><,re>0o<..x/B horikoohii) PCR 5EK3IDI PhoNde. 

Alias 147: ms-a?£ ££|2aioi(avd«x>ma tBr}koBhii)m&t.\ rnksshi i &gg ieiseies 

39S^ S23}g gSySPI 91^ PCR =E10IO| PhoBam 

Alias 148: ttlSS^^ SSI5A|OI(^/-o«<»ot« tor itoafiti RNaseHI I SSAhS 0RF2J ^MBI 
2EIE All . 

Alias 149: ElSS^i ±EHmMO\(fyrooo0«ua ror}/o B />i RNaseHI I S| OlOlb:^ Ail. 
Alias 150: O^ISS^^ m7\^{Arohaeoglobua fulgidua)^.^ AF06212J ^gai2EIE All. 
Alias 151: 01M?l£gi^i mi^^iArchaeoglobua fu/gidua)S.^.\ RNaseHI I Sfgg ^ gEIg 

ei Eg 3g*fe ^a^g gsas^i *l^ PCR EE10O 

Alias 152: Ofe?l£g^^i g?l^(>4/-<)/w«»/o/v* /(// ff /ot«)S¥E1 RNaseHI I ^Sg ?>= gEIS 
El Eg ag*fe SS»g gSy«^l m PCR EeToiDI AfuBam 

Alias 153: Oh 3 ?| 21^:6 g^l^iMro/meoff/oAya /t// ff /oLo)°S^E1 RNaseHI I 0RF2) ^ 

gaifiEIEAIl.. 

Alias 154: 0fS?|2g^^ W>\^-^Arcrmeoglobua fulgi<fuis)^Z.\ RNaseHIISJ 010 lie if Ail. 

Alias 155: MTIS2FS ggEI= 0W|2^B1EI§ ^LH^SAI^ {Myocbeotonw tubarouloaia) DNA 1^ 
g S^AI?I7| *ltT SOTS ?IWIE^ gEIJKrgaiSElE =£10101. -^gai2E|E 16 LHXI 18S Elfi^g 

ai£EiEom am ^gai£EiE= l^^A|Ela^Tgal2ElE0lE^•, 

Alias 156: MTIS2RS ggElfe DK)ia^EflEI8 SHIflSAI^ (M/oobaoteriua tuberouloaie) DNA 1^ 
g §^A|?I?| 9ltf SfTaa ?|(HIE>« gEiatrgaiSElE EEHDIDI. ^gai2EIE 19 LHAI 21S ElS^g 

ai^EiEom cm ^gaiaEiE^ □^AiEia^gaisEiEoicr . 

Alias 157: CT2FS ggEI^ gEF0IU0KMEffi0hEI±(£%/siiy O '/8 traoomatia) SSJgE^OlE l^g 
§^AI?I7I *m ^IS ?IIHIE^ g£IHiriai£EIE EEWIDI .'^gai^ElE 19 LH^I 21gEIS*gai 
2EIE0I2 UE ^rgai£EIE= QI^AIEIM^gai2EIE0ICr . 

Alias 158: CT2R S ggEISr gEKHPOh MSf30IEIi(«»/»^/» tntomtie) SSjgEI^DIE SWg 
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S3AI9PI *|tt *tfdlS ?|IHZ}g gaUfcgaSElE EEMDd .'^ga^ElE 16 LHAI 18£ EIH^gai 

eeieoih as *ga£EiE^ ai3Aiaa*riai£EiEoia\ 

AdaaS 159: K-f-1033(60)S S3£|= OfOIS^QIEIS SBi3SAI± (/^<><^a<»/<»//M» tuberculosis) ONA 
t^g S^A|?|7| srag 7IDIEK1 #E|3*t1BII2EIE EE10IOI .*MKI2EI£ 17 LHAI 19fe Elfi 
^gaSEIEOIIl US *iaiEEIE= Ldl^AIEIS^MaiSEIEOICd'. 

AdSSS 160: K-R-1 133(62)3 S3£l£ DdOfiadHIEIg EH1fi3AI£ {/froobatteriu* iuberouloaia) ONA 

a^g s^Ai?i7i m «Hifi jimswi gau^iaiEEiE Eaoioi.-fcgasEiE is lhai 20s aa 
*rfa2EiEoiii l\b *riai£Ei£fe ai^AiEia^gaifiEiEoicK. 

AdB'BBS 161: K-F-1033(68)£ SSEI& DfOIS^EIIEIM ffU|$?£A|± (tHwtmeteriw tubortuloaie) DNA 

a^g «*ai?i?i stag ?iHEMi •aaHBaaEiE saom.'MeissE 20 lhai 22s aa 
*riai2EiEoii2 ce *ga£EiE= MSAiaa^gasBEoiD--. 

Ad a eiS 162: K-R-1 133(68)S ggE|= DKMS^EdiaS SHf|SAI± {M/oobaotariu, tuberculosis) DNA 

m^m smtj&m mt awa ?iihisi« lan^gasEiE EEioioi.-^gaiEEiE 20 lhai 22s aa 
^tSmeeieois cm *gaaEiE£ L-o^Aiaa^gaiEEiEoio' . 

MS 163: F263 gg£| = 0K)I3^HI£|§ ^BIWSAI^: (tfytobaoler sua tuberouloeia) DNA H^l 

s^aifpi ?id«e^ gaa^gasEiE eeioilh. 

AlggtS 164: R13103 S2£l£ OdO|3SfEBa§ gH1S£AI>: Wtotootorium tubertv/oaie) DNA a*?g 

s^Ai?i?i ■ w stag. ?iofla« gan^gasaE- eeioidi. 

AdaaS 165: pDON-AI-68-13 SSH^ pDON-AI Bl4fl §3A|?l7j 9\?1 5WIIS! ?|[H|£1S gEHMrga 
2QE SEKNDI.'WaaSElE 20 LHAI 22= Eia* H2EIE0IZ L\E ^M&|2E|H^ LII^AIEIS^g 
M2EIEOIQ-. 

AdaaS 166: pDON-AI-68-23 pOON-AI a^g *l£d *Kdlg PIMEdg gEHUrgai 

2eie eeioioi .^gasaE 21 lhai 23^ aa^gasaEoin pe ^gaiaaE^ a^Aiaa^g 

AdBSS 167: SS Amie»i(Afa«. m^m), ESS-SSa Wn t-5a£J Tfga2EIE Ada 

AdaaS 168: SS AHI2!^(Ab» ««>/«») Eiag S52J fcgaiEElE Ada 

AiaSS 169: SS AHII2!!±(Afe.» atpiena) P0BEEW2I *gai£E|E A|g 

AdaaS 170: 2!^ E3£?1E*ilS!2| *rgai2E|E Ada 

Aiaas 171: pic62s *m*v\ *wsras saatrgasEiE. 

AdaaS 172: ICAN2S £gS SRdlg ?|011Ehg gEI2*gai£EIE = E|0|D1 . *rgai2E|E 19 LHAI 20 

e aa^gaiEEiEoin cie *gai£EiE^ mj^AiEia^eaisEiEoicr . 

AiaaS 173: ICAN6S SSS SdHIS ^IDIIEhS g3I2Wga£EIE EEIOI01 . '^gai^ElE 19 LHAI 20 

aa^gai2EiEoin oe ^lai^EiE^ ais*Aiaa*gai2aEoiQ-\ 

AdaaS 174: ICAN2 DMAS 8S£! ?HHIEhS §EII!*Tga£E|E EEIOIDI. 

AiaaS 175: ICAN6 DNAS SSS 5WIS ?IIHIE^ gEIHWgaiEQE EEIOIOI. 

AdaeiS 176: O^^S^Ed aa§ EWi)S S18-3D Ada H¥M S^AI?I7I *l^ 5f«|g! gEIH^ga 
2EIE =EhO|D|. 

AdaaS 177: 0M?^¥Ed Eiae E«>)1 S18-59 Ada S¥S §<5AI?I7I W ^dlS gEIH^ga 
2EIE =EhO|Oi. 

AdaaS 178: Oh^^S^Ed MSH^IIS ^Sdl (TFR)-33-Ada S^i §^M?\?\ 9m ZSfMIS gEJH 
trSMSElE SEdOIOi. 

Aiaas 179: oh°^e«Ed Ma^iHig! 4§*di (FR)-aii-Aia S¥5 s^Ai?i?i ?itf sfwia ©an 

VrgaSElE EEWIOd . 

Adaas 180: oM^s^Ed ^l^A^5 seh 2!a> 4 (Sdf4)-3s-Ada ave s^Ai?i7i $i^ srxdia i 

aH*rga2EIE EE10IOI. 

AdaaS 181: Dd^S^Ed ZmMZ S2H 2!Ad 4 (Sd<4)-39-A|a a^S §^A|?PI 9fti ^Adl gj g 

aa^gaaaE eeioidi 

Aiaas 182: od^s^Ed Aiisg^ wb-^ as-Ata a^g B^H^\7\ m ^sia gan^ga 

EEIE EEWICH 

AdaaS 183: Od^S^Ed -MISgg WIEf-^a Sil-Ada S^g S^APPI S|*J SdXd|S! lEIH^ga 
2EIE EEdOIDd 

AdaaS 184: Od^^S^Ed EELIi! Cdl?d^^EWdl-E9-Ada 8I¥« §^AI?I7I *lt^ SfWIS! gail*T 
gM2EIE EEKDIOd 

AdaaS 185: Od^iS^Ed Es=LI£! Cdl?d^^Ed7;fl-a9-Ada SS?g §^AI?PI ?l*> JS^fllS gEIH^r 
gai2EIE EElOIOd 
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186:. O^S^EI *HJI53ttB ?Ofc! £££EIS£ (HPRT)-aS-All l¥t §3A|?I7| $1 
SMS gEIStrgaiEElE 5EHDICH 

Allg!2 187: D^S^EI &KJI£3tfB *0Vd 5^5EIS^ (HPRT)-SS-All 1^1 S^AI?PI ?| 

Alias 188: OH?±^E1 El££! 3-Sk*AI7ILHffl 59-AI1 S*fi *I*J- SMS 

*Tgai2EIE EEHDIDI 

Alias 189: OI3±3^Ei ElSd 3rS*t4A|?ILMI 33-AI1 1*1 54A!?|7| 91*}- SlSflS gEIIl 
*iaiEEIE EEHDIDI 

Alias 190: MCS-FS 3SB ^XflS gEIU^gaiEElE EEfOICH ■ 
Alias 191: MCS-RS 33B SEI2^1Sfl2E|E E&0IDI 

Alias 192: MF2N3(24)3 33B 2**118 ©E|j2*iai£E|E EEI0ID1 . '*iaiEEIE 22 LHXI 24= El 
a^rieil2E|E0|I2 QE *r§ai2EI=- Efl^Aiei&T=f ©ai^EIElQIQh' . 

Alias 193: MR1N3(24)S 333 StfllB gElxUrMaiEElE SEhOP. '^laiEElE 22 LHKI 24= El 

M^iaaEiEom cm *iai£EiE= m^AiEis^MaiaEiEom-. 

Alias 194: MTIS2F-16S 3351= 0K)ia«K3l£IS StHSSAI^ {t^oobacterium tuberou/oaia) DNA 1 

*i §^ai?pi ?m ?imE^ tEia*gai£EiE eehdioi .'^laiEEiE u lhxi i6g eim* 

iai2E|E0IH Chg *Sai£EIE= tH^AIEIM*Tiai£EIEOID'. 

Alias 195: MTIS2R-ACCS 33EI= OfOISejEIIEIS ftU|#£AI± {ifroobarteritM tubereu/oeie) DNA 
1^1 g^A|5|7| S|£H SWfflS ?|D||£IS gEia^iaiEEiE EBhOIOI . *riai£E|E 18 LH*I 20£ £|S 
*rgaj£EIEO|Il L\E *iai£E|E= HqA|EIMfr«a£EIEO|CK. 

Alias 196: MTIS-PCR-F-2S 333= OWIS^HIEIS ^bHff£AI:i: {Ifreobaoteriu* tuborouloaia) DNA 

§sui?pi m sraa ?iiHia« saa^eaaEiE eeioich. 

Alias 197: MTIS-PCR-R-2S 33EI = OHDiattfEflElg ^tfl||SA|>: {Myoobaotariw tub»rcu/oaia) DNA 
l«g §3*A|?I7I 9\ti ?)IHIEf« gEIH^eaifiElE EEhOIDI. 

Alias 198: SP6-HCV-FS 333= HCV 1*3 SSAI3I7I *l£> SMS gEII!*iai2E|E EEIOIOI 

Alias 199: SP6-HCV-RS 333= HCV *ltt SRIIS! SEIIWrgaiEElE EEKJICH 

Alias 200: HCV-A SS 3351= HCV BI^B Sfflig ftSUttr*E|£E|E HEIOICH 
MaiSElE 18 LHKI 20S Eia*r§ai2ElEO|jl EhE *rgaiEEIE= □I^A|Eia*rMai2EIEOIEr . 

Alias 201: HCV-A A £ 333= HCV 1*M S^AI?!?! *lt? 5fflS ©EIHWgaiEElE EEH3IOI 1 
**eai£E|E 18 LH73 20g EIHtrgaiEEIEOIH *MM2EI£= ai^A|E|MWBai2EIEOICK . 

(57) &?2j MW 
S?Sf 1 

(a) ?*!E£A| ntK QlgA|EIS*riai£E|E MEIS^lOlM, ±^!HE ft& W£w Sf= DNA gEIOIEI 
k, 55 CHE SHJ2J. EEHDICH S RNase HI StJSIOI StUS H2SH2, O17I0IIAI EEK>I01= ?S 

esai tstej weaiEEiE Aiioii ^isj«s.^asioij3 Eie*rgai£EiE, m a^AiEjatTiaiaEi 

E a *gai£E|E SA^flS qi«S □g£S^E1 ^Bia= SjCHE *H-l# S«8IS ?IDIIEte! ©E|H*r 
gai£EIE EEKDICHOia, Eia^Mai2EIE= EEI0ICH2I 3"-ie E= S'-lE^tHI flWftfflj 

(b) #stj- Aiassr ers stfgg emutioiaAi*! *s«ai9i= s«m= & 
a. 

si i^ofl stoiAi. mm s^eoi «?ts ?sesai «idei *gai2Ei= aiim ^§sjes ^s«ei ai 

li 5f= ?I01IE^ gEia*r#ai£EIE EEKDICHl 3£,»*l~ 8«. 
3 

(a) ?SE5A1 t«>+5| ^MaiEElE All (HI ^'U^ES ^&512J 5JOIE €m°l EEfOIDI DNA 
S J3EISIOI ^»(Hl ^e^oi ngi-oiQ) _A|gg xegjcg ygiQ Q1-^E?HE *!idl ^«*H2, 01 
7IMAI. =EIO|D|= ElM^rSaiEEIE. 31 DI^A|E|MWMaiEE|E 3 *rMai£E|E ^A>MS □ 
SES^Ei £ie|E| = SjCHE *H-I# 5t»fe . PIIHIEja #E|3^iai2EIE "EKHEHOIH. Eie^iaiE 
EIE= EEWIOISJ 3"-ig- E^ 3'-lB^(HI 9|*|«m; 

(b) RNase H2I SXHSHHI iiMgHE fl& #= DNA MEIOIEWIIg A^S8^01 ?3 970 MAI ?S 

esai ag-^Ma=«itfoi ^ssia ^imeeie aiis <y§Ai?ia; 

(c) ?g£3A| 9711 (b)(HIA| 4^ CH1->:M»!E ntm B?fl(b)CHIA1 C|A| A>§6fe 2g 5*#l~ *! 

it g»a . 

(a) ?«ESA1 ntm ntW WeaiEElE Anon ESSIES #SS|°l SIOIE «HJS| EEhOIDI S DNA 
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) ') 

seioiewis ^Etsra ^on sEHDiDi-tiga ^shei wstm. opimai. =eroioi& ei 

M^lfllEEIE. S C1l5AIEI£trVai£EI£ a *riai£E|E SAHS :3g££¥E1 fflnias 5) 

as sm# stms ?hhieks lEinwgaisEiE sEhoicHom, Eiawiai2EiE= IeIoioisj 3 -1 

B E= a'-ttEWM *l»SHl; 

(b) RN&se H2J gm*KHI ^Mgjc gg. ggg ^ DNA gEPEMl AJS8KM 2 B3ICHIAI 

ESA1 QM-ieaE tij^CHI *Tiy|2EIE A111 i!SA|?| ^MgHE *|&A|9|I2 SIS® ae 

she a ag-iMejE nam tfgsm; 

(c) BH (b)lHIAI DM-^MSJE tStfg ?SE£A| B?B(b)(HIAI LW A|§SH2; 

(d) ?S2SA| Em (b)MA| 4^ WSH ^ISIEl B*l (a)(HIAi Af§£! #0IV 3CHE »HJ2| 
EEHDIDi 9! DNA gEIOIEWIS ££|*KH *t»g £E|heO|| #M*12! SaOICH-tiSS i§2!£i VStt 

uses ^asioija Eia*sai£EiE, a ai^AiEia^iaifiEiE a fctaaEiE Iawos q»isy 3 

MES^EI <3^EI= 3CHE SHJS 5tm= ?IDII£Kg g-EKD^gaiEElE 5£K)IEH0ia. EIS^gaiE 
EIE£ HEhOICH2| 3--BS.£S-3--itS*M flWQj 

te) RNase H2|.. gJB*KH iESE Dft.ffEIEHSKM AFgoKfl 2 BHHAI 4^3 

ses ag-^Egjc.*!!^ ®mn; 

(f) ?*2SA| e?U (e)0ilA| ^mtl Qg-^M|Hc qgg cfTfl c e >0ilAI EI-AI A*©Sfe 3© Sitffe, 
SjOlE ?7H2| =EhOID)M AfgSfe t|tf g<5 Wtt'. 

Jfl„3^ L E= XII Attn XDIAI, DNA SEICHES ^ggjc *|& 933 3>ir 9 CHE SH_f2| DNA ftS|D|Et 
*il2! So. 

6 



EIE 5EK3ICH0II1, £IH*T§ai£EIE= EEJOIfflSj. 3*-&B SEfe 3:-gBS0ll *|*|SH2; 

(b) <~m (a)0j|A) 4^ S.E1OI0I -£!§S ±Si!!E£ Olg-i^HE EIS^gaiEEIEg 

a>oie§ jsE^gaions ubskq; 

(c) BTfl (b)£HIA| 4=^£f EEWID1-2&a ^&!E7h Ql-i§f!!E ti^SJ =£10101 ^?|2| 
Mm 6ISAI31 iMffiE *I&AI?II2 a EEHDID1-2&S ^M?HES Qg-Seijl 

a# nt* g^ 




EIE 5EPIDI0IJ2, Eia*f#EO£EIE= EE|0I0|£| 3'-&B Eb 3:-BEWW WfltTll; 

■2SH ii 



(b) E^ (a}(HIAI Amtt 5EKDID1-2SB iMSSES CHM-iMgHE tldSI E|SWeai2E|E{ 




tit® $mt\= 5@ 5^&fe 21 til 2" . 

(a) ?SSSA| QM-^eeHE flltfB QM-^MaE tS<M£J ^ iMSHESJ 4riai2E|E AlflOg 
ES ^fiSjoi 57U°1 EB0\Q\ a ^M2!E «» S^l DNA 1EICHEWIS «EI*h0l *«(HI 

§-^MS!E t«^g 0PIIHIAI =EF0|CH ^ E|M^iai2E|E. a U*A|S|M4rfreil£EI£ 9 

^eai^EiE ^a^s ^sa h§es¥ei fitejas ^oie sim ii,^ ?id«e^ gan^eai 

EIE 5EK3I010II2. EIS^iai^EIEfe HEHDI01SJ 3'-^ E= 3:-&B^M *|«|*H1; 

(b) EfTO (a)(WAI 4=^ SEK3I0I-2SS ^M?HES qigfcl QM-riMSSE tS,iJ2| Eia^gaiEEIEM 
5PI= M0IM1 SSE^rSaiOWIS SEWHl; 

(c) E^ (b)CHIAI EEfOIOI -t!g=> ±E?HE?|- §E>£! D b-^MSSE t«>+2| ^ HE^IDI ¥?H 
3-^eESS-EI ^ebhe ?fe DNA MEIQEIWIg AFgfthOI ?StHI 4^2)°] WSaililE 
AiSS 2&AIS i§i«E *|£W?|H AIS Oiyg^ SBKII0I -£!S6! ^MfflES QM-iEgHE 
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J 

ni* a B7L (a)2| =?H2| ES}0\0\?\ 0]y§& AI3 Owns ?«E£ aM-^miHc 

(d) S-?y (c)<H|A1 ^7HHJ =BhOID17h OiySB QM-^maE t«i!S| Z| =510101 ¥?|2J 3 "-BIS 

ES^EI ^M?H= *l& ggl DNA iEIEHEMIl AlgSHDI #£2|2! ^1&II£EIE At^l 

tiSAia ±ES!E *l&AI?|j2 Al£ OiyHS 5EH3IDi-d!Sa ±E!!!E£ QS-±6fflE ifltf » 

EWI (a)2J =7H2| HEKJPW AIM OlWSg Og-^EgjE tHifg 4*g*Ul; 

7H2J EEMDW 0IU9S! d§-±MaE ^tm E^l (d)CHIAI QAI A>g«l£ 



(e) B« (d)WIAI 4*gtt 5* 

al £am= *s<y- g^ »a 



?S££A| QM-^egiE tijtfg QM-iMgHC yito, ^ ae L H£S| *gai£E|E AlgOfl g§2J 
£M3E' ^?H2| EEHDI01 a ±MS!E «» 3>£ ONA g£|01£WS flEISKM ?«0il 

2.1 EEK)IDI-£!3S ii2!£l tfgSUl A1S OiyH*K= EEHDI01 -dSS ^eajcg i^gg q 

g-^MBJE *h^1 OPIOflA) 2f SETOOfe EIS*rtai£E|E, 9! m^A!E|fi^iai£EIE a 

trgaiseiE SAHis zaissssa £«ia& ^oie *ws sta^ ?imef« lEia^iaa 

EIE EEHDIOIOIIl, EI5t*tai2EIE£ «E(0|012j 3'-i9£= 3:-WE^M H**KH; 

(b) EM (e)OHAI 4^t> EEIOID] iMS!!ES Glg-iMSSE 4»d2| EIS*rMai2EIE# 

SWsfc AI-OIMM SSE^iaiOR-OS SEWKflJ. 

(0 EPS (b)£HIAI 4=^# EEmiCH ±MB!E^ SSS ag-iSSJE ytf2J 2J- =EKH0i **I2I 

3'-ifBEe^E1 ^egjc *|» S«§ DNA gEICHEWIS AfgSKH 5«M #51312! ^ISOSEIE 

Mmw <y»Ai?i ashe .«»Ai?ia aim oiuge -saoioi-tise ^m?hes ^gs ae-isaE 
vu* a em ??H2i =£ioioi?h oiyga ais oiygs qiga ciM-^MaE ts^e 

4**«m; 

(d) EM (c)(HIA| 4=^ 59H2I EEK3IDI7I- (MUgg Qg-4:ESHE tigg ^ =EKDIDi 3'-WB 

«ss?ei iieiE m&m dna gEPEwe a^skji ^sou ^ssisj ^Ma^EiE aii# 

i!&A|31 ^M?HE «&A|?|H ?S S! =EH3!D|-4!Sa ^MSHEM Dg-^M?HE tSi.^ 4=^8h 

12; 

(e) ewi (d)oiiAi a =EHJicn-d§a .i^aEs 7sa ciM-^m?HE Eiatrgai 

2EIEg 5^fe AIOIMM e»E*TSEjlOh«IS 

(f) EPS (e)WIAI 4=^^ HEHJIDj-asa 4:M?HE7h SE»S! DB-:iMe!E «!(^2J EEWI01 ^|£| 
3'-SE^S^E) ^gaijc « S ONA BEIDI£U9g Ah§*hW ¥*(HI ^asj2! ^lai^ElE 

a)§§ >jsai3i *isa ^sasf p#tt= 5ti«^ §^ . 

10 

xii 6& lhxi 39i io»s oiii *> s«Hi sioiAi, 2«E*Tsaiowi^ aiEEia^iaionej smi. 
11 

xii lo^oii aoiAi, alEEla^Te^^lo^^7^ RNase Hei 

12 

«1 1^ LHAI M 5^ a SI 1HJ-S CH!= tT tJ-OII SlOtAI, RNase Y0\ Ofli?1IEI?|OI- #EWI(A<./»/'/oA/8 
eo//)S¥E12| RNase H, A*JEMPK Theraotcga) ^ «tEilEISES^E12| RNase H, Ml $M Tharmja) ^ HfEfl 
E|g«S^E12| RNase H, mS-^M^roeoooua ) ^ a>EI|5|g®S^E12| RNase H, 0^1 
{Arohaeogtcbua) 4 ^E||EISES^E12| RNase H a timttM6a<>i//vB) A «tEiaSSS*E|2| RNase H 

13 

M W LHXI 12^S Oii= 1.KHI g^A|?|HAf t\£ Wit ^|£J 10I7^ 200bp 0|Sf5J BS. 

14 

XII W LHXI J3I 13S.KHI SICHA). S^l tJU^IES UEItf ?IDilE^ gE|U^ai2EIE EEKH011 A^§*^ 

^ BH* ■ 

h_ OH' 

gB.^; 5'-dNa-Nb-dNc-3' 

(a: IIOI^SI S^J b: 10|^f2| §4=; c: 0 101^5) §4; dN: L-flgA|E|a^gai2E|E S/£E^ ^ 
iai2EIE SAtfil; N: ^SEIAI ^ EIStriaiEElE a/E^ Eia^gffllSEIE. 0171 NAI, 

dNag g^2J dNsS- NsS CHSI1 4 Sill, 3'-^B2| ^gaiEElE^ ONA 1EI01EWI2J 2»gO|| 3'- 

©e^s^eisi dsoi sttstw e«a 4= kd). 
g^tr is 

xii i4^wi aoiAi, c7> oej 

16 

M Utt E= XD ISttOfl SiOIAI, *tMB1£EIE ZMKM agAIEISOIki! ^#ai2EIE QI^AIEIM 
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s-zm ^taisElEoia ess Eis^ga^EiE^ ( a -s) Eis*rtaiEEiE°! @g. 

g^»* 17 

HI 14** LHXI HI 16**S CHi= **(HI SiOW, HI 141* LH XI HI 16t*S CHh: tt ftffllAI §2|£! ?|0|SKS 
gE|2^ai2E|E EEfOICHlHI 5|g*J- DNA SEOflAI DMA 4t!SI= ttB. 

18 

HI W LH73 731 1?S*S 'Ofc t* tflW SiCHAI, *idO\ EEKHCHOil CHyD*^ 2!^ *SA|?|£ IS* 2 
W>V= Oiy§ 8°-!|S0ilA1 ?S£SA1 *ltf£| W15fl£EIE AI1CHI gl^ES esajg! ?|D1IE1« 

#E|H^ai2E|E 5EK3IDKHI CHyt)A|?l£ SI 3t»h= SB. 

19 

M \&LW\ SiCHAl, CHyi) S^IOI ^fflOlE! 3I/E= ESUeiCJOlE!! Stm= ^s. 
ZD 

XHt 18S* E£ HI 19iHH SiCHAl, ?«ESAi ttltf S *8<yei *Mai2E|E AI^CHI g§SJE£ 
?IOUE|g #EII!^iai2EIE SOOIDIS 5t*6fe OiyD. 90*C OlgOflAj ej^WOIdAIEJ $ S3 

<s«sis se oiss sats a^Aisq oiyg# 4>tssi^ s>s. 

Blcine 5! HEPESM 312£^E1 £jaf 



HI. W S= HI 20BS CHh. tHM SiCHAl, ^§s 
£1= SSI StJSfe 8>S«1S0IIAI $t»fe 



*J^»> 22 

fli w lhxi hi 2it*s ofc f «m skoiai. ±m»»e as its dna maioie^^F w±?i5i?ioi' 

fiE|Q|(fiMA»/-/«A/t «e/»S¥EI2| DNA MEI01E1HI I2| gEOU^fKlenow) BE, UHUEI4 £EK»S*iaS 
El ±( Aw it/ua atewmttorMvtti /ua)&2&S\ S'-V Sl^lcflOIHI SSS Bst DNA SEI01EIHI 5! titU 
Eli H£E|ta|£(Aw'//c« *t/drf«Fwr)34*H2| 5-3- efdkfeKIONI ISS Bca DNA ftEIDIEtilS 7 

S^?»23 

HI 14* LHAI SI 51* 3 HI. lit.* LHXI H 22t*5 Dliz. & **Ofl SiCHAl. iM^c *| & DNA § 

EIEHEIHPI mS.ttMMBaoi//uB ee/<*>ft»ay S'-^ 1 aiitrSMOWl IBS Bca DNA 

MEIDIEWOIIl RNase . IOI WI±31IEI9|0I ME|0|( Baohoriohia ooli )S^E|SJ RNase H, ttlSS^i 
(Pyroeoooua) * e*EIIE1g»S^E1£J RNase H, S! Om2M^±{Archaeog (obue) *f «*E||EIS«3^2| 
RNase HS HIES^EI d«IEI= Wtt. 

m^m 24 

HI 23s*(HI SiOIAI. RNase H7I 01li3ilEI?IO1 MEIOI (Eaohorhhia #o//)S^E12| RNase H l«, £££ EIS3 
S£ 0151 2g^^i(/f^A a «v/ D A</ a ) ^ «miEIB0SJ$E1S| RNase H ll«SJ 

25 

HI 1 t* LHAI HI 24**S. CHi= tt t«HI SiCHAl , aiE^eaiOWl S«M ?*= DNA MEICHE«-|17h AhgEI^ 
»«. 

S^t.* 2B 

HI 25t*0fl SiCHAl, DNA MEJCHEIHW H|^E1>i ^EEHa!^(itoo;//t/5 oaldbtensx)^^ 5 -»3- aji*? 
laiOIHI §S=" Bca DNA gEICHERIIOIH Bca DNA MEICHEIHPh Bca DNA ^EIOIEIHISI 2SE*riaiOWI S 
SOI mill 4 SiE^ SIS: 8121 SHISKHI A|§EI^ »a. 

m=?&> 27 

HI 264KHI SiCHAl, Bca DNA ^EIDIEIHISI 2!E^eai01HI &«0| I^H 4= SiE^ o|= slOl ^ 01 

§^«tr 28 

HI 1%l LHAI HI ZW& CHt SJ" t^CHI SiCHAl, §3 StSs DNA #EICHEraS| ^SA| A)*H81& P 

§21 SHI*KHI 4=tSS^ 
g^ts> 29 

HI 286*011 SiCHAl, DNA §E|D|E|HI2| ^SAh SSS AifBSfe S§OI SiSic5S^e! SS. 

HI. Itf LHAI HI 29t*§ CHh: t* S*(HI SiCHAl. ^«®SAI t5>+2! S#-^M?HE DNA E^ Qg-^Egjc 
DNA2J <&m. 



91-66 



s 2003-0036707 

) 

HI 30&HHI 2J0U1, ?«££A1 Qg-^M?HE DNAM 2g-:iM2!E ONAsS S&AIS * ^tlSfe 8.^. 

HI 30tf E= a 31*KHI SiOU-l, ?S2£A1 tStfOI 2<«2£A| RNA1 Atg«tOI 32AI tfgOII 2tfH 4=^ 
S cDNA°) »a. 

g?**33 

XII 325.NH SICHA), ?«SSA1 RNAt AJSftKX siaW-ffiSW 2ISB cONAl § 4=*58^ ttB. 

S=?tf34 

HI 32Sf E£ HI 33S.HHI SICHA1, SJSAJ Si SSI ?f£ DNA MEIOiEWIS ^^A^ £±2 Al€*fe * 
a. 

hi aw mxi hi 34#g ou= « stcHAi, 2<sa> am a ?scm gasis &ss ^m^e tig* 

SJBAI- £± &S S! ±£BE *|» 1 S5S Zfe SH-PI DNA 1EID1EWI1 AhgSKJI 4tSffe W 

a. 

HI 3S1KHI 2101 Al. DNA SSJCHEWI^ -Hrtiai iEB0hS*)2gE1^(iB»///«» Btw/oth9raphilua)S.^t\ 
21 5 -»3' aii^eaiOWl 3213 Bst DNA &EICHEWI SEc fcl^ai &£EI|a|±(Aw///Ms oe/dbte/>ex)S. 
B^-*' q^rSaora HE Bca DNA SEIQIEhHIS! W*. 

HI m LHAI «| 36^S Oi^ ti %W SKMAL ®t> §3 B*§g IS gg. 

s^?tr 38 

HI HI 37tfS 0\± & SiOiAI. DH^AIEIHS§ai2EIE MEis^fiHOIS SAHt|2| SXI&HH 

39 

HI 38^011 21CHAI. ai^AI£IS*TMa!2EIE ME|5±II0IM ZkttWl OI^AISEE! ^.&Z±MOm 
□ 21 SE*II°! &g . 

m=m ao 

(a) ^SESAI «#2| ^eai2EIE All (Ml &iS|2£ ££3°! 3CHE SU2| EEKHD), OP10IIA1, 5 
EhOICH rr EIS*MM£EIE, a 0I^AIEia*TSM2EIE 9! *ga2E|E SAffllS HgSS^EI 
Aie«i|S EJCHE SIUM Stmfe ?|DilEIS ME|3^iai2EIE EEIOICHOW, Elfi*rga£EIE= £9 
0ID)2| 3' -SB E= 3'-SB^(H) flXISKD; 

(b) aiE^eaiowi; a 

(c) ^MSSE S£g ?>= DNA frSIDJEtHIS £tm= *«ttg S^AI?PI 9ltJ- 2gg. 

s^sr 4i 

(a) ^SSSAJ Dg-iMgHE mt°i Zt ie@!E2| *g&f|£E|E AtgtHI g§S!2:£ #HS|e! 30IE 

^?H2i EEioiDi, ot ?i on ai, zf HEhdiois Eia^gMfiEiE, a ai^AiEia^Mai^EiE a ^sasEi 

E SAHUS 3§££¥E1 SJCHE »HJg 5t»h= ?IDIIE^ gE|H^iaiS£|E EEhOI 

CHOIH, Eiatr^a^EIES =EI0I0|2| 3 , -»B E= S'-ttB^M ?lxl§W; 

(b) aiEtrsaiowi; a 

Cc) iMfflE XI S- fS§ DNA §E1D)EWIM mftfc *9tfS S^A|?PI 

g^?ir 42 

?s«sai ttia, m^AiEia^saisEiE esis^hoib, ^m?be *i& &as dna isioiemi. 



e?a= 5)oie suji 5«we ?nmefis SEmtrgaaEiE eekjichoiii, Eia^ga2EiE= eeioi 
□121 3'-»9 e= 3--^b^(hi *i»t.o) a ssE^iaoiHig stss^ <s^a 4iiif# s^ai?i7i m 

43 

^SESAI DII^AIEie^MaSElE ME|SiBO|E, ^EgjE *l& ?>S DNA MEICHaXfl, 

aaEiE Aiswi tfsatka ^Maioia Eia^gafiQE, a cflSAisia^gaaEiE a ^la^EiE 

SMXflS ^?«B niES^Ei fleitlS SI0IE SILIi 34^ h= ?!M£K2 gEIH^gaSElE =BKJID) 
Eia*r#a2EIES EEK3P2I 3'-BB 3 -WB*0fl tmtlO) S SSE^gaOUg StJSF 
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01 4^£! §3AI?|7| Sltt 2SS. 

44 

a 40tt LHXI «l 49US 01 h ttM SttMAJ. SSI0ICH7I- *PI HeWSM UEfti! ?IHE}g §£112*1 
3I2EIE EEfOICHS! 5Si: 

SB!*!: 5'-dNa-Nb-dNc-3' 

(a: llOlttSI S4s; b: 10|£J2| §4=; e: 0 E= 10|£S| g^; dN: CmAIEIM^SEISElE 2/E= * 
M£il£E|E N: gttEIH SfS £|Strgai£E|E K/£= a<SS £|S*riai£EIE, 017ICHIA), 

dNaS g¥2| dNs= NsS [HUH 4 212. 3.'-»aS| *riai£EJE= DNA 1EICHEWI2I SflWl 2|tf 3'- 

ifBss^Eisi ijgoi mmm »e§ e^n 4 so). 

§^45 

39 44tm 2101 Al. c?} 021.221. 
tS^if 46 

HI 44tt £E£ 350 4S4HHI SICHAH. *tai2EIE SAM?} U3A|£|SO|ii:£! *iai2EIE E£ Eg*AI3M 
Wiai^EIEOIH S«S E|ffi^#ai£E|E7} (o-S) £IS*gai£EIEE! 5Ss. 

47 

XI 40tf LHXI 391 4GV9 Ofc tt tHHI SlOJ/sl, ifltf §3 BfgOII 3§£J- 2gs. 

48 

39 474HHI 2101 Al. Blclne 3! HEPESS qi£S^E1 flOIEIfe S}§ SMS 5fcJ6}= 2S1. 

49 

39 40V' LHAI XII 4BV6 CHt #011 SUM. W±J|E|?|0} SE(0|(£w/»/-;M/9 oo//)S^EH2| DNA SEI 
DIEM I2| saL}?(Klenow) BE, Ut£IE1£ ^E||0|£M|SgE1>:(*s*//A/8 B/«8/-o//»«qoA;/</s)2^E|£J 
5'-3 - airfc^eaiOW gg£! Bst DNA g£IDI£}XII S bimSii £(*»///<« <. 8 /cb/ W8 x)S^E1 

21 5-»3' a|i*rgaO}39l SfflS Bca DNA #£|D|£}X||S Hg^S^EI flB|£J& DNA iEIDIEIXO 

iMgUE XIS DNA 1EJCHEWISAI AISEI= 2gg. 

s^tr so 

XII 40& LHAI XII 49&S Ofl= tf«OI S1CHA1, BE*! MOW 7} 2SEEIM*gaiO}Xil°! 2S1. 

51 

xii 5o^on sioiai. ssEEia^gawxii?} RNase hei ssi. 

Xfl 5lfcHHl SlOIAI. RNase H?} (Hli3flEI?IO} {|E}0|( Eaohoriohia ool'i )S^EH£| RNase H, ANES7} 
(Tterootoga) ^ B}EflE|#«S^E12J RNase H, -W?i(77»«i/s) e}E||£|g££^E|2| RNase H. ElSa 
h±(PyrooooeuB) ^ ^l£l§£S^E1£J RNase H, 3 Qm2.^*±(Arohaeog lobua) * tt»EIEISSS^ 
E12| RNase H 3! blgEI^GSso///™) ^ aj£il El 2| RNase HS Hg2Si?E1 2^9= 2 

tJ^tf 53 

XII 40& LHX| XII 01!= C tMI. 240IA1. 2MfBE SIS} 5fS DNA ME|0|EJX||7| B}gE1± If 

EE1|a|2(^w///£« <.8/ofa/eMx)M^Ei2| S^S' a|2*rgaiO}X0 3SS Bca DNA gEICHEIXflOlU 2!E*rg 
aO}397} 01l^?lia?IO|- SEWI {EBoheriohia oo//)S^E12| RNase H, niSa^^(^/oooMU8) ^ e|EIIEI§ 
2£¥E12| RNase H, S! 0&\2.E¥-¥-± {Arefteeog lobua) Q H|B!EI§«S¥E12| RNase HS HMS 
S^EI flB|E|& RNase HE! 2^1. 

XII 53iKHI aOIAI, RNase H?h CH!2?||E|?|0} iEH3l(fto/»/-/oA/8 oo//)S^Ei2| RNase H l£, E= H|S3 
^iffl'/twwow) E= OPISg^^^C/yoAsooff/o^) ^ ^E1IE|§ES^E12| RNase H ll«E! 

55 

n 40 ^ LHAI XH 54*^S 01^ © ?MI SiCHAH . ?!E^maO}X|l S«g 5fe ONA #EIOIE}X-||7} A}SEI= 

m=?& 56 

»l SS^Ofl SiCHAI, DNA 1EIDIE}XIP} HI^EI^ ^ZB^iBaoHius catdbiMnx)sL^°\ S'^ a|2^r 
mmm' §S1! Bca DNA MEICHEIXIIOIJn Bca DNA §E|D|E}Xfl7} Bca DNA SE|0|E}X||2J e«£^MEIIOrA-|l ^ 
SOI 4 2iE§ S}= iSi 2«1. 

S^?»57 
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HI 56S.KH Bca DNA SS|CH2f»2J aiEfcgaiOIHI &S0I Hew ^ Si£3 ©fe Si'OI W 01 

m=m 58 

HI 40^ LHXI HI 0\± S! tMI 2KHAI, DNA §EICHEIHI21 iii 5tm 

S^tJ 59 

H58SJ0II SiCHAI, DNA.^ei01£HH2l SfSH TOW 3t|*t& SSOI S^SkSftttSl £21. 
S9tf 60 

Jill 40^ LKXI HI 59^g Olii W tJOfl SiCHAI. BI^AIEISW^aiaElE MEISiffllOlM 8A|*ig SW\ 
61 

HI 60U1HI SICHAI. OI^AiaS^eeiiaElE MSIS^IHIOIM SHWl cmAJ^EIS SEIS^iHIOlM E£ 
62 

(a) RNase Hi Si 

(b) ±M?HE *|& S£s DNA #EI0|EH1 ZWtZ, HI W LHXI HI 5*m Q\hi V %W §2|& 

ntm §^Ai?fe sag siou ai#eis mm s^aispi *\v sgi. 

63 

(a) 2SE*wioi*o; s 

(b) ±M§!E »&tS§ ?>= DNA MEICHEIHI1 54JSfe HI 6tt LHXI HI 9t>>§ 0)h t? tMI S2)S! 
ntm g^AI?l^ *I*H AfgEI^ «ldft S^AI?PI fl*Hi«M. 

S^«a- 64 

m 634wi siCHAi. gstTvajoraw sssEia^gaioraiej zsm. 
65 

HI 64^tHI SiCHAI. aiEEia*riaiOhHI?F RNase HSJ 
66 




§^?& 67 

HI S2V LHXI HI 66tJS Q\bz *} S.KHI SiCHAI. §^ ftSM SSI 2£{*fe 2«B. 

68 

HI 674HW SiCHAI. Biclne S HEPESS =12& 3§2£¥E1 fiO|a£ &ft Sftftfe ££g. 

69 

HI 62^ LHXI HI 6B&S Oik tt tJOIl SiCHAI. 0|±3|E|?IOh l£|OI(fi>»/^/<.A/B «>//)£¥E12| DNA &EJ 
CHEWfl l°l g£flU?(Klenow) EM2. bhgEi± ±EH0S4NSI!£1:i:( 4a«;//i« atesrottera&hi lu8)sL*&A2\ 
5--3 1 ^^#910^ gea Bst DNA gEICHEW SI UtelEli I^EEi|y!i(i3a0///t* <.B/flb/*»sx)S^E1 
2J 5'-»r e^STsMO^ 3BS Bca DNA 1EICHEFH1S H1°£¥e) flajEfe DNA S£|0|EWII7h 

iiyc jqjj. ^ dna gEimaasAi ai§ei= 

70 

HI 62tKHI SiCHAI, ^MfflE XIS 2f£ DNA SEICHES b|£E1>: BSE||a|^( A.*///** 

<.»/cb/*>jftr)g^E1°l 5'-»3' ^i^iaiOW 1SS Bca DNA gEICHEraOIH RI4ase H7f <HI±?II£I?KH- S 
EWI(f<io/»y^A/8 <.o/y)S^E|2J RNase H. |g3fi(^«xw»(«) ^ SE||E|g2S^E12| RNase H. a 1 
QmSL^.*±{Arohaooglobua) ^ SEBE|SO g wE12| RNase HS 3gES¥Ei i! E -S!EI= 

g^ 71 

HI 62tKHl SiCHAI, ^MfflE *l& ?Si 5T= DNA gEICHEra?! b^'Eli &EEI|aj^( Bacillus 
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72 

HI 62 «■ IHXI JO 7m§ Olh « «M SiCHAI, BEMKIOMi DNA g£IOI£WI7f AHEIfe 

73 

XII 724HHI 21WAI. DNA BEICHEMPI- U*gEi± IT5EE||H|i(4w///M» «e/cb/«nu)£9E|2l 5'-»3" *l±>n 
WUOm !S£J Bca DNA SEIOIEtfOOia Bca DNA gElfflEfflSI eSEtrgMOWl ©SOI StJl 4 

74 

hi mum sioiai, Bca dna KioiEiasi °sE*flaaffli &soi m&m 4 si£^ sis suoi azr oi 
s^tr 75 

HI 62*^ LHX| HI 74tm CHlz tt «HM SiCHAJ. DNA 1EICHEHSJ 213Af fltlSfe S%m 

76 

HI ysUhOD 24CHA1- DNA ME|D)E^|2| 2|SAf Sf£S§ 73*l*ffe 1H0I S±5k3#tf2) ISi. 
g^tf 77 

A LHXI Till ?6tJS 01 hi ii %m SUM, mi^A|Eia*xgai2E|E EEIS^HIOIE ZMtm 
7B 

HI 77&0fl SJCHAI, ai^AIEia^efl^ElE £S|2£I||0|E SA^I7> DI3AISEI9J EBISilfflOlM 
321 SEMie! 23 g. 

S^ST 79 

(a) RNase H; a 

(b) iSSJE xlSh &«e Sfe DNA BEICHEM* JWH, HI W WAI HI SV8 Oih e tMIAI S°l 

a «id+e s^ai?i?i s^chiai ai§ei£ §^Ai?i7i sit* ?ib. 

(a) SSEtrgaiOM: S 

(b) £M2!E XIS- ?fe DNA BEIDIEIHIg StiftUl. HI 5$} LHAI HI 9^S 01 != & VWM 23 

a *«d+g s^ai?i^i ««■ sbwiai Afsae §^ai?i7i $itj ?is. 

HI 80SMI StWAI. 2SE^eai0fHI7F eSEEIStriaoiHie! ?|S. 
82 

HI 61*HNI SlOI/d. 2!£EIS*iaiOIHi:'l RNase H°! 

s^ts 83 

HI 79^ a = HI 824ftHl SIOJAI, RNase V0\ (HI;£?1IEI?I0|- m&OK&e/Bric/iia oo//)S^Ei°] RNase H, AH 
2.&KTtertx>toga) ^ «rEBEISSS^E|2| RNase H, AH?i( Thermae) <*} t^Eil El £| RNase H, 
EISa^f/VAowPoua) <*f B^E-IIEISSS^EISJ RNase H. OI*l2a^if±M/-«A««wA*fc*) *s» ttJtHEISS 
S^E12| RNase H 9! U^EI^^o///^) «*EISI8S3l#H2| RNase HS □1£S^E1 fiJBJSI 

= ?|E. 

84 

HI 79»> LHXI HI 83*J£ CHi= « SiCHAI. BJSM m& •S^g S*»«fe ?IM. 

m=m 85 

HI 844MHI SiCHAi. Blcine S HEPESS ^?ga □MES^EH fi^Hfe a# Sii 5tJSI= 
86 

HI 79^ LHAI HI 8S&S CHi: ^(ffl 21CHAI, «!^°| *tSE||2E|E AilOfl ^gS(£S #3351 5EK)I 

□ion 2?s£SAi2i *h/+oi wynsfe 3i# ^sai?i^ m§m stjte oi yn smv= 

87 
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XII 88*HW 21CHAI, CHyg §°-t|0| ^fflDIE! a/E£ iSS'StCWS!! S*tfh= 
88 

M 79I,'- LH 711 Till 87^S CHi= *MHI SICHA1, W£iH3\9\0\ 1EKDK oo//)£¥E12J DNA 1EI 

CHEW l°| lEflU^(Klenow) EMS, tiY£Z\± ±liO\3.)H9mZi±(Jaci//uB Btearolharacphi Iub)E.^.\2\ 
aii*T#aiOWI 993 Bst DNA KIDIEMI 9! bteiei± &EEI|9|:i(ite,.///</ 8 ,afdbte„ex)3.*t.\ 

°i n&trwmm §sa Bca dna lacHEfTais ^?ss hiss^ei <2>eia= dna ieichew:^ 

^eshc fl aj. ggp ^ ONA 1EICHEWSA1 AlgSI^ ?|M. 

89 

Jill 79^0fl SHOW, ^M?HE *l£ Sfe DNA SEIDIEflO tiYMtt± ifEEI|aii( A»i//<« 

SSa Bca DNA fteiOlEIHOIZ RNase YOY M£HEI?|0t 1 
-jntotom) 3 etaiE|goS^E1°l RNase H, a 
RNase HS 31£S¥E^aiEI= 

90 

Till 80tKHI SiOJAIi ±Egjc ?fe DNA gEICHEWPI- ti\^E]± ^EEfla|^( BboiI/ub 

*a/flb/oij 8 r)S^E|2J 5 - -»3' airfc^riaiOffil ggS Bca DNA gEICH £1X1101 H aE^iaiOIXlPI- (HI^IEI 
9101 WSiWiEaoherhhla *o//)S^E12| RNase H, Wtt^Mfrrooocoua) + BJEflElgog^yoj msB 
H, S. 0t?|299*£Crf/vAMivA»&*) 3 etE0EIS°S^E12J RNase HS ?S§ U1£S^E1 
?IM. 

s^tr 9i 

XII 89 ^ 2E£ XII 90011 SiOIA) , 2!EW1M01T1 &SM DNA 13D1 EIXIW A|g£l = £«g. 

92 

XII 79SJ- LH73 M 9WS 01!= tt 4HW SiCHAI, eSE* 131 01X11 SSI 3fe DNA lEIOiaXOI Ah§EI£ 
93 

M 92SMI SICHAI, DNA 1EIDIE1X1P1 blgEli iTEE||y|±( Aw ///</* tf8 /ct./ei»8>-)S^E12| 5'-»3' <S|4:*r 

mmm mmm Bca dna saoia-*iio'iii: Bca dna lamax-pi Bca dna gaDia-Jasi aiE^gaiow g- 
soi gen $ aE§.oh= igf s^E 

94 

XII 93t,KHI SiCHAI; Bca DNA laCHaXtiS) &EMZlbMl SS0| |Jfc!S 4 SIS* §1= 1101 93 01 
95 

XII 7m IH7] M 94^S Ot tt ttW SICHAI- DNA 12|0iaX||SJ 33AI- SSI HWefe 1H1 SUtY 

h 9\m. 

M=m 96 

XO SICHAI. DNA 15101 3*3 2)3 Al- SSI 79*131= 1101 5£5k£*tfS! 

97 

XII 79& LHXI Till 96?,>g 0)1= «• t,»0fl SOW, H|S*Aia5t*iai2EIE MEI5iItll0|M SAfflIB Stitt 
M=m 98 

T3I SICHAI, DI^AIEIS^gai^ElE MaSiBIIOlM SAI»l7h ai^AI?EI9 MEI2±ffllO|g. E= 

32| SEX-H2! 

99 

163173 t!EH (Packaged forin)0IH iEfflE XIS DNA SEICHEhTcO a RNase H2J KYmm 7JA|*|- 

^ etui aii st}«^, n w mxi m chi= » wi we §^ enafi *i«h ai§s^ m* 

?IM. 
100 

min SEHbm ^m?he xi» dna iamaTai a aiE^iaiofflisi Amm xiais^ skh 

All 5t^h=. n 6 LHAl Till 9^S CHi= tt tHHI »S tflif §^ ttttS *I*B AlgEIS S^g ?| 
101 

2S-T;8 a iMSIE JclSh SSI DNA 1EICHEWI a/E= RNase HI 5*fS^. SSaOl ggS «l 

d-i mm<\9u\ mi Alerts ^stm, tuiri wai?w *i^ Aiefi ^asuwAisj §^ 
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« m Mm $ 2ia= asoi zmm Jswa ens e= s^xiioi g^a silhaioii sais t«ir e 

3s *ltt A|2f m$. 
102 

SSXi 9! ^SfHE MS SSI ?>= ONA gEIOIEWl S!/E^ 22E*r©clOrXJl £&fr£, 5SH0II § 

S- s-^g m a»v ^ sids gsoi sshoj s?*ia eh e= esxbm a^a ^lhahw EAia 

«tf S^s 9W A|2f sis. 



103 

(a) Xfl W LHX| XII 39&B Oih 4* t!M §3 HMN 2JW «£W §3AJ?II2; 

(b) EWI (a)OIIAI §^a S3 ggSHr 2^ 5trSr=, 4WS: £S) 2SSr£ W8. 

104 

m io3^on sioiAi, ass =sm§ ArgsP g§ia *ik+s a§*i= as 5tm= as. 
§^tr i05 

xa \mm siCHAt, as© esm?i- axi& ess sxia esmpj una. 

§^£>- 106 

M lOSttOI 20IAI, E£H?r £EH0)| D|M?fl Sh= TIEIOil 9l*ISr= 0I£2| SSlr 123 EXIS 
RNA =£M°! »B. 

§^ 107 

XII I03& LHXI Xfl 1064JS 01J= «■ 4MIAI S2ia 23 tfltt 2§ SKSS Art£l = ?IM£r« #E|U 
^Ma2EIE EETOIDI. 

%=m io8 

xii ib?tMi stoiai, w\ aewss uoa ?idheis #S|H*gai£EIE EETOIDI: 
tt&^:.5'-oNa-Nb-dNc-3' • 




g^ST 109 

XO ibBtm SiCHAt, c7r 02! ?IMErS MeillfcMaiaElE EETOP. 

s?tr no 

a°Efi ^%ffli2Ei=om atsa EiswiaisEiEPr (a-s) Eis*sai£EiE2J simias earn^s 

M2EIE ESTOP. 
111 

SO 107SJ- LH XI XH 110»J-S Oli tf «KHI SiOIAI, 01 45 E E= ?IM 

E1S §EIHWMEII2E|E EETOIDI. 

S?&- 112 

Jill H14NHI SICHAI, SSIS OliSgOl STgg OII^?IIEI?|01 SE10l(fio/»/-;oA;» «o//), eS^SEIS 
Q&tCtoafrMim bofulmm ), QM?ai§£ (Staphylococcus aureus), DTOIS^aElf f 

bHWkAl^ {M/oobacteriw tuberouloBie), SETOIPOr MRfeOffl^iCft/aeycfia t reeomit ia),?}?* 
UTOP^ (human papilloma virus), 2^9 dIOieii E= b|£0|ESJ PIOflErS #E|H^lc||2E|E E 
ETOICH. 

23& 113 

A1gS!± 31-34 , 47 , 48, 51-53, 64-72 , 84 , 85. 113, 114, 130 S 131S ni^S^Ei dB)EI= 

*rgaiSE|E AIS1 5^= SS'SS 0fli3l|EI5iTO1 SEIOI /oA/o coti)m a§*PI 9|y 5|DllErS 
#EI2^Bfl2EIE EETOICH. 

114 

A11HS 59, 60, 119, 120, 122 S 123S ?ga He°S^E1 tf^EI^ ^lcD2EIE M^m #~ HIS 
0IE# agSPI #l«.r PIOIIErS gEIU^eai£E|E EEIOID1. 

g^Sf 115 

Alias 116 I17S LIEKi! tfgcH2EIE A1S€ eS^SEIg M1EIh( Clostridia 
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bofur,mm)m m ?\wzig meihwibiiseie eeioioi. 

116 

Aiieia 96 as ctb-uem * gen see ai§i ^°J3 s^s uioiei±i a«*pi *rer?iHE» 

iaH^iai2E|E =£1010). 

in 

A1§aS 101, 102, 138, 139, 200 9 201S Hg2S^E1 d^tlS ^IM^EIE Alii ?t£ C 

S UK)|E1i« agSK?l ?IV?IOflEte #E|H*tai£E|E EEIOIOI. 

118 

AlgaS 136 £E= 137S LfEhtf *#ai£E|E All© iEISSa^ 01$EB?^( Steph/booooua 

119 

A122!S,155, 156, 159-162, 194 SB 1953 .980 3SSS^H flO|Efe , §jig2EI| Aigg »£ 
OlSHfEflEIS ^tf^SAI£(^«riiw/«/-/uiT lubarouJoaia)& ag*1?l 98* 9|01IE1g g£|2*rMai£EIE 
-2£IQ|D(. 

g?V 120 

AlgSIS 157 E= 158S L1EH3 ttSMSEIE Algg 1EIOIQ01 (Ch/**yrta)m 2§*f7| 91V ?l 

MEM* »Eia*T«aaa= =5widi. 
m=m 121 

XII 107V LHXI XII 120VS Ofc V VWI ?KHI£1g gEIH^iaiSElE EElOIDig *V61=, M 1 
V LHXI 39VS 01 hi ft VOfl SB0BA1 AI€E|£ 4M^ ?IS. 

122 

Xfl 107V LHXI 'a 120VS 012= V VOII S21S ?HHIE1« M£ia*rSai£EIE SEIOICHt 5V81=, XII 
123 

XII 103V LHAI n 106VS 011= V VOUAI S2IB WHMH AISEIir ESS. 
124 

XII IV LH73 XII 39VS 01 != V V0U1 S9H BfBM 2|t|.«*S qgOl StOISEIEifilfr ESS. 
125 

XII 113V LHX| XII 120VS 01!= VVWA1 32IS gEIUfcgaiaElE EElOIOIg A|g8|01 S 

^3 ^SlOfl *WI«E|ES1£I= ESS. 

m=?& 126 

Xfl 123V LHAI XII 125VS 01!=. V VOfl »01A1. XXI MUS EXIS ESM. 
870- 127 

XII 126V0II 2J01A1, ^D- 6»£H0fl 01^711 8fe TiEIOfl *I*IS1£ *?7H 01^21 VIT IIS EXIS RNA ES 
M21 ESS, 

SPV 128 

Xfl 123V LHXI Xfl 127VS 01 V VOflAI S°J£! S3SS SVS1= XII 103V LH73 SI 106V5 01!= V 
VOflAI ig°ia SfHWlAI A1g£l= ?IS. 

129 

iSSHE «S 1SI ONA gEPEIXflS A^olOI ?V ^*lfl B§i Al?l= 3# EVSfe. 
S^V 130 

xii 129V0H sioiai. AEHS L «s .Ste DN *..^J?^7A>* A? !3?!9J.SSPiJ 

oot'i 

Btesrotherooph 




(Bec///uB os Ids. 



(a) XII IV LHAI XII 39VS 01 V VOfl 2|3B S2JS W* ^ &g(HI SJ*H HSflSOW 5h= t|d« 
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(b) &7i (a)otiAi gsia mm diei §««a s^wi wssta n§iiAi?i= *vsi=, y<yoi oiai 

S3CHI HHSS. Ugiia «U+ft Bfe SB* 
g^?V 132 

XII 131VM [Qfi SfBM 2J«H H2£l= «ldOI OIEI g*IS S^CHI HHSS. 3fe el. 

g:?V 133 

(ft) Xfl IV LHXI XII 39VS 01!= V VH 21*11 SSIS *t* «BM 2|*l MA|?B; 
(b) 370 (ft)OflAI §SS 2£=S1£ 21 SVtf=. CH£F££ 4S£!*fe &g. 

3?V 134 

(«) s*ai?i:w tv= M'Mm zmv=: dna rnam «*n«ioi ?v££ai nam 

(b) xii w mxi xii aovfi cHt v von am §£ia S3 wan 2i*n bth woi/a 

°SA| tSttS S^AI?l& 2s SVShzi §3 . 

135 

Xfl IV LHXI Xfl 39V. XII 133V 5! I34VS Ofc V VtHI 2|*| §21S »gO| CKF §s»AI?lzr 21 

1 2V8.& «S<ySI *tM£II2EIE Ail 

136 

XII IV LHW XB 39VS Ofc V VOfl 2tfH §5JS A1g*}OI ^g-^egjc %ha^ »|5Sfe 21 

svsi= 2^-±mshe mm mztiz mm. 

S^V 137 

Xfl 136VM S01AI, VMS. ^?H2| 3EEIOIDI7I- 6fOIV SES AlgEI= KB. 
1 2 . 3 5 . 6 .7 B 9 10 11 12.13 14 15 




1 2 3 4 5 6: 7 



B. 9 10 11 .12 1314 . 1$ .16. 17 ; 16 19.2021 
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SB4 



1 2 3 4. 5- .. 6; 7 .8. .9 10 





£85 



1 . .?. .3.., '4- 5, ,. 0; ...... 7, . 9 . .?; ; .;1p : 11 1.2' 1;3 ; 14 
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^ v rs. ^ <*fc* 








3fe W* - 








£&6 



i 2 -jk^^&...&h.-:T,...B^.& 10 
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I CAN 




: . .1 ,8„;3 ;; .4, : 5, 6: .7, ; ,.8 , 9g0 ,n 
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J CAN 

2. 3 4 







ICAN 




PCR, 




T C AN 



B 



P C R 
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ICAN 



1 2 3 4 5; 6 7 B 9 



to t^s> «- o& £sa 



PGR 

1. 2 4., 5». & 7 B : 3 . 1:3,' 14^.15:. 16 17 




M N 1 



3 4 
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nrpifiiifiuirf **»!■■■»*■■ 



.• : . A". 



minmin 



IIIBIQID 



-3* 



BSBEXf. 
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